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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the number 
of CPU's which can be connected to a system in the 
multiprocessor system. 

SOLUTION: CPUs 10-12 are connected to a bus 
bridge 30 through a host bus 20 and CPU 13-15 are 
connected to a bus bridge 32 through a host bus 22. 
The bus bridges 30 and 32 are connected to a main 
memory 50 and an I/OF device 52 through a slave 
bus 40. Bridge caches 31 and 33 shared by host CPU 
10-12 and 13-15 are connected to the bus bridges 
30 and 32. The host buses 20 and 22 are split buses 
and CPU's 10-15 can deal with the split. The number 
of CPU's which can be connected is increased by 
hierarchization with such constitution, and the 
deterioration of throughput and latency, 
accompanying hierarchization, can be prevented by 
the adoption of the bridge cache and by making the 
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AfC»l»Pl|gatCPU«)ft*iaiiPS-&S. 

C P U 1 0 - 1 2 teiftAX 2 0 L 
T/U^'J ^ v 3 0 Kj*i*£*U CPU13-15H1 

^3 0&tf 3 2 £;&*T&A;*4 0 £4M,T*-f 
>*^'J 5 OftlXI /OS15 2#»tt;*tt*. AX? 
•J 7v3 O&tf 3 2 tZtt-5-n-C r tl±ffi©C PU 10-1 
2Stfl 3-15 (CctoT*#*ns^U 7v*+t 'vv,' 
3.3 IRtf 3 3tf»«Sft5, ±&A**2 0^tf2 2tt 
X^J^h/U^D, CPUlO-lSttxyjyh 

0^pjfg7iCPUS:^ii^^<fci:t)(c, yij y y*t 
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mwFt&Jitommi 

u 

£ AX y U *y V £TfiAX HTfflS{3SM L , ZL CDT& 

axki»e*<>*^ ue»»su 

flfrfS 7" □ -fc y *rfr 6 ±{£AX fcfgfr * nfc K 5 >if 9 ^ 
3 >£fflEAx:/U yyCTX^'J y hiSIf^Ci^ 

[»*3R 2 ] 1 E*S>«r«AX ->XtA K*5<r> 

T, 

fftE:/ p -fc y It * *y ^ 7 U *y ^7'>iil 
£-*ir 7->ayP7^©Xr-h*Ettt57T- HE 
«SS.&**L=e*ufr-L 

■fcy-y-^ir ty xaXB^J *y y '>a.^StlEX^- 

hEtt^&tfciw-rsx-r- MMw^st-tn-^nw 

lWE^P-fcu/lt^ir *y !V ^a^D y & <DWL 

*y ya^D y ^Xf- h KS^TfHftT £ <fc tc£ 

[»*Jfi 3 ] tt*3H 2 E«<0«rJBAX z/Xt-AT&o 

c0Xt— h^MES I yn h3JK;S£9i&(:^^r, 

yp^tylt^^y xzlO&9#£X^--S£ I KIKJt 
U 

RB^U * 
^P-t-ylJ-*^ y 3.(7)310 »S Xr— hSSXtt I (C 
-y v^-r y v-^c^Xt— h^MC0«^(r^, ±<£CD 

[«f#3H4] i^2E«^Pgf/UyXfATSo 
<£>Xt— h^MES I ~fu h ^ )l<\Zi£vm&\Zl5is^T . 



yot7lt*t7yaOffi(5li§Xf-hS I 
U 

^Pt7**t7yjOS0S5Xf-hSSXIi I \z 

±{4(D7 p Pir -y+M^ *y yiW^TOXf- 

5 ] 3 XJ4B*3H 4 E«<0»«A;* ~> 

«f 7 y*t 7 ->a07f - h ilcS^S, %m 
h^y+fZz/B >SX^U y KtS^S^StfX^U -y 

S b^>+f 5^>3 >*§W"ffiofc«£\ ClOT&AXtB 

a*x KRfr-r * c t ewat-rswji/xx ->xta 0 

6 ] m&3i 5 l:E*©Bi/U 

tar. 

«rET(ft/txu^«s^a»4, 

yj 7 v+t 7 yiO^yn 7 ?07f - h*« I "CS 
5*3-1:: h 5>1f ^ >a >£X:/'J *y h LIT 

±tt/UO h^>-tf^->3 >A'J 5 s — hT^^S 

^icte, yU'yv+^<y'>^C0*fit^P^^C0XT L --h 
3WS-C*-5*ft»ZO*a«EN7>1f^2/3 >^xy»J ^y 
MtTfi/Ut;<yA''Jf"h- h^>1f27>'3 

±{4/\*X(^ h ^ >+f ^7 f> 3 >^U— H • T> K • >A 
Uf-ht*^, y»J-y v^^y^j-OitJe^Py 

SX^J7 H/TTffi/Ul:<>/t"Jf-h • h^>1f 
^~>3>2:%fTU y>j7y*t7yaO^D7? 

xyj-y MTTfi/UICJ-K • 7>K • -T>AUt 

^S^TSPgl/UyZfA, 

m^m 7 ] 6 Et^Bi/u ^x ^ a ^ 

fit 1 J — K • h7>-tf47 *>3 >^*^3- KSS^-TSfe 

SKU-K- h5>1f^^3 >3i*T f -^*B*r*t>a) 
T^^*^HtiT{4/N*Xt3U - H • T> K • -f >A'iJf 
- b SSSff-T S C t £$5® £T£P&Jf AX 5>XtA. 
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ItE/W^'J -7 Ttt/tXfcJfifr Lfc K5>tf* ■> 
A- -y ^3. KiJtt-SWJSc^-r -y i/oLZfa y >7 CD*Xf 

wet t r a ran a-x ->x a . 

T. 

AtTCffi 1 WXt — 

tfrffi h- 7 >if^ ^ a xDmrnw-r > a* u ^- h xit >j - 

h' • T>h' • -f >AU^- ht? 35 ftneyjy 
-y ->a.©*fJ^^a -y x o*Xf- h SMtc U 

{SA'xwx^-yie^sxw^cfiifrfEyj -y 

Tyis?.<Dttfc7n-yi7V)frZ9— hS-EI'U T&A* 
X<£>XX-:/ig:§fia*H I TXttH I TMW^tC^SSIS 
7 U -y V -y -> Vttfe-? n »y x CD'AT.^- h^SI: 

C«*B10] «*«3IS««^A*X->X^AIC^ 
^T, 

fffEAX^U -y ->*te. 

i/U^J -y vt5> ^TGCA'X tcfgfr L/t h 5 >1f ^ 3 

><Dmmizm^i£x7v y hfcg-miz&tfzt&rtxiz 
tt r -s> x x - y ta ^jsarr * ±& a- x x x - y tts tj £ 

sfiE±feA*xx?-ytti^^jB£#&«. mmb7>w 

-> 3 >OlS^-f > A* U 5^- HXB U - K • 7 > h* • -f 

> a* u ^- h ttifriex x -^i&sxt 

L. WEN7>-tfi'i'3>COa^U-h'T*-5«^« 

tfrExx-yaj^$-H I TiL, 

A*X:7*U •yvW±&A'X© h^>-tf?->3 >^xyj -y 

WE±ffi ax x x - ym zaxx-zftiiJi 

CJ:oT, ±{4A*XS-^LT^KAXX*U -y 5?K&8£$ 
tlfcya-t-y-y-©yD-fe-y+(-+^ -y /i«DXt- h£$!l 

[WjfcJfill] »^4E«OPife/N*X>'X^A(C*3 

SA'xyj -y ->-^eT^A*XfC^fTbfc H5>1fi7 ^3 
X^aSS^^feh^^tf^^a >lZ*fr^T(4A*X^ 
e<oxx-y^(r»^$. xyj -y h«*Wrti$w.* 

±(4A*X Il^-T -5 XX - ^tB^J €:^-r •5±ftA*X X X 

S«IfB±teAXXX-y^^gfi. WCh5>1f^^3 
>OlS*H >A* 'J NXtet 'J - h* • T y K • -f >A* 
Ux-hTa&S«£«ItiJKXX-:/ffi7}£5X<!:U gff 

AX <0 X X - Zfm&rf 5 X tf>«£-fctfifjfEX X - -/iH f) £ 



= Xt LTfeA'XCDXX — ySS^H I TXHH I TM 

ro«£teffjExx-:/tti7j£H 1 T<hU 

A'XX"'J 7-y^±fiA'XO h 7>f i' •> 3 >^yij -y 

ffrE±ftA*xx x -^ttjfl^jdE^gw* b <dx x - x"W7j 
p-rs z. t t-rs^A'x £>x^a„ 

C»*JS 1 2 ] »*JS 3 KfEiScOP&Jf AX ->XT-AfC 
flfrEA'xyj ■yv'te. 

TfiA-X^eSlt^ofc h5>f^->3 >cD9Si^^ 

j'aOXT-htti^*. ±fi:A*X{C%ff-r-i) h7> 
If 7 i'a >coa^i£^-rs±<SA'xai^!|aj^¥S2rW 
L, 

S5E±{4/N*XtB^!) £ 'J^¥g:tt. fifrES5>1f^->3 ><£> 
ia*»'J- KT?***-&ttyj •y->*+ J f -y zsjLCDttfox 

"t- hfim<nm-£\z±.wtx\z u — k • h5>-y-*i7->3 

-fyA'Uf-HXtt'J-K • T>h* • ^^'Jf-hT 

X«EX«S««-&lC±{4A*XIZ-1'>A*'J^-h • 

gy\'x->x^A. 
[fS^13] 111**4 tCE«co»JB^X->XT-^C 

SflE/\*xyj'y> ! fi. 

h5>1f^->3 >©T KUX(3*fJS-r-5yj -y-^=f -v-y 

if^ -> 3 >oas^i*^-r-5±(i/N*xm^*<j^#g;^* 
u 

U - K T * -5 ZfiJ v V* \ -y -> 3. CO*f JSX ^— h 
*iMX«E(D«^fC±{4/N*X{CU- H • h^>if^^3 

S-5*i^tttflEy U -y V s * -V -y ^3.(D«jf>X^- hrt*M 
X«EX«S<7)*^-lC±{4/\'XtC-1'>A'iJ5 i -h • f-7 

S/N'X^Xt'A. 

[»*js 1 4 ] n*m 1 2 1 3 mm<DV%m 

A'Xi'X-^AtCfetJT. 

-y V -y ->3.<D#^-^ -y ya7o -y i7 CTtlCOH 
T. ai*f -y->3.yD-y X Jr-p^TO^W h5>"lf 
X 3 > <£-±&/\*X <Z *f LTfgfT-f S * 
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*agh5>1f?->3 X^fSS^T KU-XltSo'^TfuT 
E±ffi* tr>itti7 7 ^ffitfe^&co ^ gE* + y -> ^ 
X*n -y ? mR&GMm-t* 7 5 i/*iJW¥&i. 
"Rfc/***> SIMEBrJe h 5 >1f x -> 3 >S5WRofc* 

0 y ? <DVtm y 5 X*#±&A*X left h7> 
if^xs >S:5Efff •S^S^JJctiCt^LTtiSS^- 
SflEA'XX'U-yv'fci. 

r £ x x - yaj £ £/>rr s t&a* x x x - x°m tj 

-Ifl^X'E/JXXX^.^ttiAifefiK^gli 

tfifah^>-9 ! ^->3 >nnmifi<)— Fcom^z&^T, 

IfoU?*) -y^'+r -yviOT^fjeXT 1 — h^MW^teH 

1 TM£XX — "/fcBTj <fc L, idEyj-yy^tyviO 
fcfJ&X-r- h*iEX(JS©i&IJH I T£XX — yaj^i 
iU 

fffE h 7 >"tf X is 3 ><Dmm.tfl^ > A' U ^- hXIJ u- 
f* • 7> h* • -f >AU^- h©*§^Kte. HftfEX''J -yv 
-y xaO^Xf- h^MKHi^lCH I TM£XX 

-ytH^J if 3 C i lM*«i:T ->XfA. 
[»M16] f»*^4IB«CD^AX'>X7-At*3 

llfFETi$mxa>£gttIRo?t h?>1fx v-3 >coSS 
i. *S&h7>lfxS'3 >C07 KU-Xt'O^T^yj -y 

J^LT±ffi/N*X{I^ff Lit h7>ifX ->3 >f3*fr^.± 

{£A'x©xx-x°*£*it::a^*. fUjET&A'XKfcfT 
s x 5? - x"tb 73 £ £drr -s t&a*x x x - ytti 73£f£^ 

g£*L. . • .• 

lrtETftA'X X X -ytii 77 

ttli2H7>-y-^->3 XTDS^U- h'««^»Z*5^T, 
flfEXX-^m^H I TMCOm^it^myj 
•y i'iCDjttJ&X-r— h^MXtS EWS^-fCH I TM£X 
X-ytti^iL, I^IBXX-yie^H I TM^Ci 

^■(iitriEyj 7y+t7xa®M)t;xf- h#Mcoi§-& 

KfctH I TM£XX-X°tij7jiLlifjEX' l J -y->**-Vy-> 
a«MXr- hA<EX«SW*^(C«H I T£XX- 

yttj^ib. 

itfrie H7>ifi'->3 xnmmtf-r >AUf - hxeu- 



— TlSStfH I TM<D«&ttStrfSyj v 5>*ir 'V ->3.(7D 
*fif>X^- ha*MXSiE ©*§"&}:: H I TM£XX-7ffi 
73 it. tfliaXX-7"i^**m I TM£^tf>«£tejftE 
yij 7 y+ t .y->i©*fJtxX^- MiM tCH I T 
M £ X X - X°tiJ 73 i f £ C i £ i T £ PiJlA'x -> X 
rA. 

[«*^ 1 7 ] W^iS 3 Xtt»3fcJS 4 CGttORffl/l 

X->X^At*3triT. 

fflfHAXyj -y T&A'X^Sgtt&oTt h5>tf 

X -> 3 >C»«; LT±t/U (Cj^fi 1 Lfe h 5 >-!f ? v 3 
>OSmtCSO*^ . y ->*^ + -y ->3. ©Jfte^n <y i7 

b, 

MESS 2 ©Xt— hfiJP^S«. 

MIBh7>if^->3 >oaaj&«>j— KT-abs«^ti. itr 

tfrie h 5 >if ? -> 3 >o«i*«-f >/n* u 5 s — hxij u - 

_i^^_V_^i-©^jrv^D_-y_^©^X.x^b-*-I-!r-^^ 
i i T S pg^/N'X i^X y A . 
[i*H8] W*«3Xfi«*3S4(cfS«©|igB/N* 

WiSA'xyj •yv'ti. T-KA*X^eStt^ofc f>7>f 
X i> 3 XCj^JS H±t/U (C^ff Lfe h 5 -> 3 

>©S^i. ^Kh5>1fy ->3 >(C*fT'5i:'[iA*X© 
X?-7°eii:l;i^, yj yy+tyyaOtJEy 
n -y ?^7f- h ZMfflTzm 2 OXf- 

ffilS^ 2 WXt- h*J»#g«. 

E±fi:/\*x©xx-y^75i5x©^t«tfrBHx' l J -y 

•y->^-C0*ff6yD-y 7C0^X^— h£ I t'L. gfl 
E±t/UOXJ!-7'WH I TXIJH I TM©«& 
tr«fflEyj -y:x*i- -y v-iW^yD-yi/W^X^- 
h^Sf-L. 

±fe/N'X(C^fTL7t h 7 >*f X •> 3 >*W >A*'J X- h 

xtiu — h • t> h •-f>A | Jf - ffj 

c-r* c <t *^fSSi-r s^/n*x yxfA. 

i 9 ] 3 x\tm#m 4 ettoKJB/t^ 

vX-r-AfC^^T, 
UEA'xyiJ7->*H. 

Ifi/U^eSWofch^^^ya >«7 K UXl; 

^iJ'r^tyyal^UTSgT KUXICW 
Jj:-r-5 : ^-fyi'rLyD-yi70Xfxi'3> 7i<!^S^S 
SflSnik'f ->3 >*IS^»"4:. 
X kf ? ^ 3 >75i-SS if«JS 5 tlfc^^-tX . fffE yj -y 5? 
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[»#1S2 0] W#*3E«0»BA # X>X^Af;:£ 
itx-r £ * * ^- ^ n y 9 CO x fcf ^ is 3 > iJJB^S ^ 

JST * * y ->^. 7 u v $ <£>x tf ^ ^ 3 

b TSfris^ ^ 7'>a^D7^ tc*r-r s -f > a* u ^— h h 
xt^^3>3i* 4 aBt«fisnfc»^t, nfrEx^-h 

E«¥»KEtt;£tifcxt;^>3 >*fg*cD*^ r >a7 

n y ox^- h t*e< >a u 5 s - haff ^fta>5$B 

frStt/cf >AU5^- h N5>tf^->3 >tC*f-r-5±{4 
AX c?) X X - ye»<k S^TteAX fcHfJEx \L9 V ..' 

3 + 1 7 *> a 7 9 7< HAy 4? h 

Kre^-r h/ty^«3e#fta, ±{4/\*x^xx-y^ 

T*4:f!5tU ±{4AXC0XX-y^^H I TMJW^ 
^^-g-tiXb*^ ^3 >»ft<0** 7yayD7^WXf 



[fit** 2 2] flt*«l 9-»*Jg2 KDnrtuWC 
IH®OPg@/N*X'>X-rA(Ci5^T, 
S5EAX7U -y^li, 

T/'J ^v^^^->^(Dti!fExe^->3 y ~> 

tl^xh, ^'J y t 7 y aOI y a >»«0 + t 
V is zl 7 D >y $ <D $ £ atf 12 / y y T #S \Z ifijfi S ■& 
tz<D%7V vis** y>o.O^R+-v *y xjl^d-/ 

[S*Jj!2 3] W3cJl2 2E*W»«/tX->XT-At 

Xt^y 3 >^(?)=t 1 t7ya7 / D7^07 KUXSft 
in7Fl/7l/yX^i, 

«T-^A # 777^, 

S*t5CiS««it5BI/UyXrA. 
[f»*3g2 4] m$tm2 2E«OM/Uy7f^l: 

ttEA777#9lt 

h^>1f^->3 >(D7 KUXjg^tC^^TT^irXpIfg 

1/UyXrAo 
Cf»*3S2 5] IS^2 2Et©BI/Uy7Wl: 

WEA^yiJ yS?J4, 

Xt'^ya ^J^JwJSl^T^ftAxyu 7y*5±ffi/t 

X. ±fi/Uoynt 7it* eRS + t 7 ya 7 ? 
Of-*^7'f hA*y^StlT*fc«^t3, yn-fe^-tf 

T^Pg^/N'X xXfA, 
(111**2 6] »*JllE«^l^eA*Xf>X^A^*5 

HfrEAx:/y 7^11 

±{i/\ + x^e>s^^o^i s^>if^f>3 >cou k ^< co 
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ft & £ * , ±|t/ n*X lc*f L TUB h 5 >1f * -> 3 > K 
OUTO'J K7-Tfl^Slii^tl.'J h^f tij7J^Ri:. 

ttE±tt/^ X <£> h 7 >1f * 5" 3 > S5Bfr L y P -fe -y 
*PBrgA\XvXT-A. 

si/uyj •vvizfev^Txyu -y b$><r> b ? ^ 

*T*X7U -v htif#SE«#R<»:, 
±teAX^eSW5t-3fc b 7 {7 -> 3 ><D7 KUX<h 

_££Jtl&U_Ji&A*xai<5^ 

at. 

->3 >#X:7*'J -y h4 3 CDh^>-tfi7->3>©^ffl-r-5 : ^ 
^ y v^Dy ^£ffifliT£<h#JS;*ft£:i§^t::, U f- 

flffE±&A*x<0 K^>+fi7->3 >&¥&ms1f7n±yV- 
it. /U^J-r/^e'J h9-fflH**S»*lfc-3fc:»# 

CW*3S2 8] ff*3S2 1 KEf^PgJf a*X->X-t-A 
\Zt5^X. 
iftEAXT/'J-y 

±ffiA*xa>e>§tf^ofcb5>1f^->3 ><D7 Hl/X'i/ 
ttttJftU. *3Kh 7 >1f*^a 

lftE±{£A*Xfr 6><£> h7>-tf?ya >**ilili4 , 05=¥--v -y 

ItTEU h^-f#iJS^air<J:oT'J h^-fTji^St^JS^ 
ftfc£*K. ±tt/XXt»LT*Eh9>1fJ'->a >t' 



ffJE±{£A*xco h^>+)-*? ^3 >£fgfifbfc7'a-t;-y-tf- 
it. AXyUyy^eU h5-f«^t*tHit>fc»«- 

c. aRh7>if?->3>6ii7ftA*7L. mfemm 

[»*3S2 9] t»*JaiE«OB»AXS'XT-AK:*J 
«E/<X:7U 

±{£AX*>6SWBSot h^>1f^->3 >£X:/'J y h 

a»e>y h^^m^r'&^fm-Dfz^'&izit. mm.iitt.n7. 

(cMLTXyj -y hJt^h7>+»"*^x3 >t5fiffr*i 

SdEhJ^ys >^fir7croyD-fe-y-t}-«, fftEA'X 
7iJ7-y*^©iJ h7'fl^§«t5t. BflEh7> 

S.Z\± £®ML3:2>mm.'±Z-^7>5:.l>. 

[ft*S3o] i*#mE*©»JiA* 

fjEA'X^'J 

±&A*X b7>-*fi7i'3 >W5X^U -y hmUTlZ 
WLTTfi/UI;*^TSg;Uyj -y vlCHW^yj 

■y ^mn^nmr^ z\t iz^v, t&a-x h 7 >-tf * 

->3 y haUM^PfcaSfiWSXyj -y h^S'JT- 

&sg^a£*u 

±{4A^75>£§tt$o7tJb&A'X hv>1f^->3 >£X 
y'J -y h LTT&A'XKT&A'X h 7 >tfi7 3 >£fg 

»^>nfcX7 p U-y hiaS'J^SrT&A'X h^>if^->3> 

C»^3 1] S*JSlEfEWPg^A*X->y;5rAII*J 

ttE/XX7>Jy$>tt. 

— TjOA-XA^g^ofe h 7>1f ->3 XOX^'J -y 
Hi|g'J^Sr3fS t* -y U «y h 7 >if -> 3 >SS 

S'J'PKg&L. te^A'XlZ&t^TSKA'xy'J -y->-(z 
H*r«c^ 'J -y ->'SESU^ ICME^ U yxh? >if i' ^ 3 > 

tfrto-r* c: tic j: 0 . te^ro/N*xjz%ff-r-& h 

X7"U -y K^giJ^BS^a^WL. 

fiflE ^'J 7^h7 >tf ^ -> 3 >eigiJ^O b'-y hfctgfrE 

yj -y v^giJ^Wt*-y h^iWf0tttflE-7j<OA-X(C^ 

ftS X 7 U -y h glgiJTW f -y h &HZ& L < . 

— * (0/\'X^ 6§tt® o h 7 >1f ^ -> a >{C*f Lft&7j 

05AXIC h7>1f^^3 >£f£?T-r£'.&gri<&-5*§'&tC 

fi. SKffi7j<0A*Xir%fT-rs h^>1f^->3 >(C*fb 




3 yiztfTzztz&wt.t-rzmm^z.yzrA. 

C»*3S3 2] ffj}<^3 lE«(5Bl/U-/XrAl: 

n t £ kt' p -t y -y- tc a*r& -r u ± y vm^ztt L 

^n-t: y V h ? >*f ? i/ 3 yWiftfr&mQTZ C 
i(r«tO. y§Kh7>-tf^->3 >«X^U -y hl£5?ij^£ 

tare 7 u -y s^aai^ & mm ? o -t: y -v-mm? t m a y v 

fltHS/N-X^'J -y yfflX^U -y hf&se^/^&ti. 
SK/U y 'J -y v#T&A*X iC^fT-T -5 K 7 >1f * •> 3 

±{&AX*><=>(Z) hv>-y-'57->3 XCfcfLTTftA'XC: h 

>as'j^$r^«). ^enfcyu ^>?h^>if^->3 > 

HJM^ i^TfiiJiETftA'X KfgfrTS h 7 >if ^ v 3 
>l:^t5Xyj -y h fSBU^ ££fiTr fl. SflfS 

±{£A*X^b» h^>-tf^->3 >CDXyj -y hg^ij^ 

§sy u ->* h 7 >tf ^ -> 3 >m^\z^m^»xmm 

[»*II3 4] »5fcJS3 3gE®<7)|5g|f A*X->X5=-AK: 

fifrfBA*X^'J lfiAX*^§l«ofc H5>-!f 

^->3 >(C*fLTTft/N*X»Z h7>1f^->3 >rof£fT75* 
^Snc*^(c*3^T. lifrsET&A'xsmg^-:/;!^* 
ffifflO/U -y v h ^ >-»f * -> 3 >ag'J : f **&t»«^»4. 
±ftA*XK:ttLTU h5^**7fa^£f§fTL. SM±<4 
A'X05 h 7 >-*f ? y 3 XZJfgfTTtyo-tr -v+MCWLTS 
MN5>lf^->3 >£>'J h7<&g£frfc>-&-i>';i<t£# 
ai-TSPgS/N'X^XT-A. 

tt(iS/\-xy'J y f/coxyj -y h^J?iJ^£fi£^gte. 
SK/UyiJ •y>'^±firA*XlZ^fT-r-5 h 7 3 
>IZM LTtf^mts.?') y V h 5 v 3 >g|gij^ 

TftA*Xrt> <=><£> h7>1fi7 1/3 >fC*fLT±{4A*XtC I- 



mmW-9- 1 2 8 3 4 6 

IIt-^h:*^!*^©^'; -y ->* b 5 3 
SJSU^Srffl^TgJll2±fty\*X ICfSfT-TS h 7 >1f2 x 3 

>ic*f-r^x^u -y fswij^ **j«-rstit>»c. «frE 

Tfi/U^e© h v>-tfi7£>3 XDX^'J -y h^gij^^ 

^^yj -y ->* s 5 >tff -> 3 ymwznfc-iVTihw. 
-hftA'xfflea^-^ncs^-r •& c: t ^^ssi-r -spg 

I/U^Xf A. 
[»*^ 3 6 ] ftfm. 3 5 IE«<7)PgrS/N'X xXtA 

ffll2/N*xyj -yvti. T&A*X^e>S:^ofc h^>-y-* 
i7->3 >H*fLT±fiCA'XtC h7>-tf^->3 >ro§?fr*i 
i&g&«£-lt:fc(,>T. *fliS±^A*Xffl«S7 : — y^K* 
Moyj yi/b? y*rV -> 3 >^giJT75V e £^^«. 

mm±&^xm ! sm7—7juiz^mm<D7<j yvv^y 

h^>-tf^^3 ><D%ffSrff ?Z\t&%f®LliT2>mmn 
X yXfA. 

3 7 ] 1 ffii£OTPg^/\*X ->X t- A (Z* 

/n*x i -e*a t L tz c t *#§S: <t-r a*x ->x 

A. 

[S*«3 8] «*^3 TfE^ropggAX^Xx-AlZ 

u 

C^bM- h'<>^7x-Xtz*fLT. l^yat 
±{iA'X3&OCAX -y y^HSL^ 2 OjB- H t, 

^ ir» -r *i*> ^ »m r ^> <t f - «t 0 -> x a m & % m s ?r 

«g t L d 4: t TZ mm A'X ->X t- A . 

[^*3i3 9] ffi&mimm<DVim^z.yx72±\z& 

ffifeT{4/N'xs-«»sit. dties-TeA-xir-^-n-^n 
^o^^eu^S^L. |fries±{i5:A*x[r*fbTTfeA' 

X£pJ&CDA'X:/iJ •yv'SrSirLL. l»E#±tt/ , CXt* 
T{4A*Xt$StJ(z 1 oc/uyu yv^Hi^L 
d «t S#aiT5|i|l/U ->X5^ A. 
C»*314 0] »^3 9fE«tf>|5g|f AXxXx-MC 

affEtt&<7)TfeA-XW^-n-6mi^bTA*X-7*'J -y-^* 
Rtt. Cin6A*xyj •y> 5 €:^LTenfSSTfi:/N*X^l 

I /o/\*xfzs^L. I /OA'XK I /o^a 

Lfc C t &^fgS[ t-r^Pg^A*X ->X^A. 
g/'^Xv'X^ACiJliT. 

is]— a3±&/\-xizSiK^tifcS-A-x^'j -en-? 

n§(t)$5©7 KUX|gH^S*€.nTi5t). ±&A*X 
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[W*JS4 2] »jfcJS4 lig«CO|S£Jf AXxX^Af:: 

|3j — ^teA'XK&l&SftfcS-Axr'J yistoT 

X xXri*. 
[fgsp3cof¥i!fflfciasi3] 

[0 0 0 1] 

[*w©*r*aiiif»»] *369ii4. agco^n-fe-y-y- 

B6<J^A*X->X^AlzM-r-5. 
[0 0 0 2] 

[se^co&m] *«»a^x?A©fflsflea 

lo<73ya-b:->-t)-T«fig^MI'7FS-r 

yn-tr-y.-9-^CO->X^A75W?S • 0flf££tl.TH-5. 
[0 0 0 3] ■^^^o-fe-y-y-vX^AlZiStt-Syn-fe 
_y +H0 «fc&«.i LICSSE* .J: *JSc*.SC*«#.**ia 

75 >^C0^B££ti:C01lE&fr£>, ia^Ttt/UMi 

w & y d -tr -y < sffi £ nt t> & . 

M2 Oii. AX^Mco^^-r^ya-fe^lfxX^ 

CPU10-12S, A*X9 OSr^LT^'f >^^:U 5 
0 ^ I /OSf 5 2 fc*a»«LTV»*. 
[0 0 0 4] 

[fg9i#8?*feL«k-2£:T£BI@] WT'ntyt^ 

u) wM^JS^it^-riii/^^ft^xetis^. a*x 

l^cOAXJCjgiBSUf-SC PUO&Kte 

tSOT. AX*#S!-eL^ , fc#CPU$il5j$ftfP$-a- 
=k^<!:lfc«&. Sfc5>l?r«B<cCPUro«c»cttlWIH***o 
fc. C P UScOJfJnti, t*i$SAX3>T>y 

a >wp^2r?l^fic:-rfc«?). cco^efccpysrw:/ 
[0005] z.<r>&ofs.r$w*mik-?z>rzib 

A* X X ^ A £ fi « T •& d <h £ B M £ t % . 
[0 0 0 6] 

UiSr^trPgBAx>x^A(-*3^T, ifti^n-fc y -y- 
Sr^SciH-rrDifirA'XfrTtBStr^L. ^jtfeA'xr 



iC. ^S±{4/N*xiz^$n-5ya-tr-yifl3J:oT* 

*r$ti*yj 7-/*t7xa(&tn/uyu y 
Tte/N'xjc^^-f yt^v&mwiL. atreyo-irytf- 

X(-fgfT$tlfe N^>+fi7 >£fftfEAX7''J -y->*(; 

[0007] zomftT-it. trjuc. yn-fcy-y-t 

*-f >*^r'J <»:OK^±{4/\'XR^Tfi:A'X^ 6^-51© 

■W&vcxflHJt<i:«coTH*fc«i>. ^&±{4A'xt;Si^$ 

C i J: 0 :>X t- <£ L T^&CO -fe y 

[0 0 0 8] fg2IC. CK&SJflJETtt. $A*X^"'J -y v'ft 
SLTSi/U^J •y>'C0±e/N*XH^$nS7'D-fe 

iiKiO. T'D-fe-y-y-d^^ff h5>1fi'->3 > 
fflMf-^^/U -y ->* ^ f -y •> a. (I #SE"T zm&lz 

~R£A*XC9A*X£ffi£<KMU TfeAX 
^.XA-:zl-y_fc_£.ia±.£;^^^^ 

STCDiinfltW (Kf>y) 

[0 0 0 9] ^3»C. COisJTH, ±fi/U^xyU 
•y h/Ut LfcdttCcfcO, ±{£AXC0X;i/— 7-y h£ 
fSLLS-e-* CldTX^U -y hi«, h7 

>tfi7->3 >MfT7tOya-fe-y-y-H/N*X^ffl*i^*$ 
f[fic75/\*X-7X5'^h7>+)-*57->3 >Sr^ffT^-5J: 

[0 0 10] yn-fc-yy-coh7>tf^->3 >cog:fcx- 

f- 7 >1f i7 -> 3 > Srteii LT ^ > ^ U -Pi&CO V ? X 
^W^-f -y ->3.$:^^ICfT<£"S75^S. ZLCOmSlZla 
UT. Tii/N*X^6.0^S-^FO^. -e© h7>1fi'-> 
3 > ^ ^ L Zf a ± v tJ" 39* -h(4 A X U T ^> t , 
±^0X^-7*7 h^fiTHLS 5. CintCMb 
T. T'D-fe-y+KD K5>1f^->3 > 

raStf-^^yj t/'+v v xaKSHtt-tf-rT&AX 

CO h7>1f^^3 >«:Xyj >y hf-5Ci:^T$-5CD 
"C» -€-roffi±fi[/N*XICffico h7>"0->3 >$%ffr-5 
rt7itT€r. ^i:LT±fi:A-X<75X;U-y-y h$(6]± 

[0 0 11] ^€>IC±{S/\*X±C0^D 

•fe-y-y-^. -e-n-e'ne^fflco^D-t-y-y-^-f -y->3.$: 

#-r-5«-&^*3^T. ^"D-fe>y9-+r -y ^i&CXyj -y 
+■ -y ^^.tiS^-v y ->a.^a -y £7 COX 7" — h $-IEt6 




*y ~>^0*fj£;*-r v "yn.Zfu y?<DXT- b CS"3' 

[0012] yp-fcy**+y>'3.av 

7 y+ 1 7 yao-en-efics+f 7 '> □ 7 i7 
x- hEtt^RKEfcSft&Xx- h Sffl^T h 5 >tf 

*fJS* V 7Xa7'P V >7<D7,"r— b II»^T*J*<rr * 

y i/ai^'J y t 7 ->a i ©WT W V 

[0 0 13] /Uyj ^^fC*fLT^ 

3 >*»JS^SHTxt:^'>3 >«««*tflfiSftSi, 
yij r ^ t *;ya©ii;>'>3 >»*0*^y 
□ v 9 Or-^SttEAy 7 7-^&KiIjBSi*-fc<0-& :/ 
U 7 y*t 7 ->aOSR* t 7 va. y i7 6H,5t± 
tt/U*6<D h^>-tf^>3 > Id ?tT -5 #111 Hff L/ , 

[0 0 14] ^<7)fl|J5lETtt, £tV\*xyU ^5^±{4A 
X^6 h^>it^->3 >£S«-ffiofc*^ iWva 
>*l3e^atr J; o T^ft h 5 >if 57 3 >co t H l/X'C ^ 
^i^T^yj *y y ya^*t *y ya^n *y 5? £x 

r^lt 7 y*t 7 yaOSKx y 3 >»*o 
ttr>a^D7? £ A 777 ^gic§£&tr 0 d 
a»iW->3 >»*(0+t7ya^n7*Of- 

-^(CcfcoTfT^ d£j&*T*S<Z>T, 7 #l J7y*t7y 
aOSRlWy3 >#&0*-f ^ ya^O y?<D^— 
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* y ya7'D7^tt±ti/UA^«) h ^ >~tf 57 :> 3 XC 
-f hA*y ^fflS^TSrfipfc-TfCSR*^ 7ya^7 

57£ffl^T_h{iAX H5>-!f*->3 >t»-r*«ia*it 
[0 0 15] C^ck^tz, *«rttckfttf, h^>1f^7 

->3 >iz»"rs«iatxe^ -> 3 xc^frLTfir? 

afTLT*^6*0 h^>1f ^S/3 >*^iB-r-5*TOfif 

n&±m\zmtirr& c eta*-*?**. 

[0 0 1 6] **]5JcK*30T, SSfcXtf^^s 

>*l£ KJS TAX 7 U y 5 ±tt/U KfBfr L fc*f 
>A>Jr- h K5>1f y-*>3 >K*fLT* 
nirytf-^e>MiKxtf57 fy 3 >*f^<D + A- 7ya7'D7 
J©f-?tf?< hA7 ^StlT**:*^^, yn-tr-y 
S 7 < h Ay 57 $ nT^fc x- *H<fco TlffiE A y 

Ci:t)"Cf^ dOfltafcKcfcntf, Si/U7 r 'J7yO 
±ffi<75yn-fey1*-fwaKxt*i7 S/3 >J*«<7)4-r y ->jl 

r-^ii/uyj 7^A7 7 7fSi:»«*ftso 

T. /U7*U !yvf3*frtS7-f HA7 i7f3*5^^T«, 
S)**^- JS/V;77 S * * ^ U 

[0 0 17] Sfc. *589itt,- /U7'J7y^ 3 ISA 
X7U 7yl:^^TXyu *y h^O h^>lf^^a ><£> 
#I6Sn7 # 'J7h77^Si, ±ffi/tX*^6g*t 
h -y >1f ^ ->3 >Olg30^t y £^3.yny 57* 
«fflTsaaT36S^S^«:*I3£"rs h^>1f^ va > 
«S¥St. J:ttAX^6g^«-3«:h'5>-lf^->3> 

T, «EX 7* U 7 h 7 9 y f S*«X 7" U 7 h t <0 h 7 > 

o ft b is 3 >^ffrfE h 5 >if 57 x 3 

t^JS^nfci^tC, ±ttAXt»UT«rEh5>1f^ 
->3>tz^^T£7)U h5-f«#*lil»-r*U h9< fcB^ 
¥a<h*#L, «TE±ttAXON5>-tf^5/a>t*ff 
Lfc7'ot7U-H /U7 / U7y>bU 
^o^^^t', S«h7>if?y3 >«:triofc^»7 
BfffiHFllB*tzttEh5>-!f^'>3>*SafTr-SC: 

[0 0 18] ZL<D«t)«t45lriT, xyj7h*i:H A 
xyj 7^±ti/Ui^<0H7>f? ">3 >SX7*iJ 
7MT^b, afiEN^>if^>3 >0%fT7E^yn-tr 
yltlC^LTXyU <y HJtS^T-rs^TWlfflOCi: 
Sr^^o COMT'ft /U7 / 'J7y^§h7>1f^ 
>-3 XZO^txyj y h^cOWtCgiJc^ K ^>1f 57 ->3 
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y y a ^ O y ^ SftMTS* Li^* t*JS L» <£ffl"T 
Uh5<St5. fit, ^V7'>ayD7^OTL 

[0 0 19] Sfc. A77Uy^, SgA' 

9>1f 47 >©7 H U^iltExyj y htiMSEtg^ 

7^flg?g-efeoT, HE 7 HUX«£*SK45tf>T 
±fi/U^5fW8tjft h^>if 47f>3 y^xyj y b 
.7>j£473^3_^©^ £_ 

Uh7<«fgt^l, «E±fi[AXfl!)h5>1f^ 
->3 >*5Efr Lt^Dtyittt /U7U yy^b'J S 

[0 0 2 0] c<0«riETtt, X^yyM«B*fSl: 
y y *<Stt»o fc±fi/U^ 6 O h5>tf47^3 >ffiM 

&o fit, c<o«fi!E-ca, ±ffi/tx*^oh7>if^ 
-rz>** v z/zl7u v 47 sttffl-r* £*ue <*n&»&f;: 

KfiHfS'J h7^0R£»fl««/hS<&r), >-X^A 

[0 0 2 1] *I8W»4. *EAy7 7¥ft«*T/ 

SfcjSHis^T. ^b(:/U7U yvri*, ±{£Ax^b 
Stt^ofc h^>1f^*>3 XDT HWiAy7 7¥a 

iTT* h 5 >1f i7 y 3 >?*5^6«3l , r-5 7 HI/ 
XJfc«*a<fc. KrE±12AX^'5<7>h7>1f^->3>*< 

fiflgSftfei^fc, ^^h^>tf^x3>(z*fLT 
'J h7^«Si«St§'J h^^^fgt, BtriE'J 



flMB±teAX<0 h^>if^x3 >£SSfT Lfc "7 

SKh5>1f47>'3>«<f*ofcA,lfc7U Rff^ffl 

»tcMiE h ^ >if 47 ~> 3 >£f?ig?T-r & c <t t-r 

[0 0 2 2] £<Bfl|j5fcH:. Xt^y 3 >*f^tyy 
47 V3 >*^tt«E*«S35*7?€-&0i o Lfc^bT, AX 

y u y zs&*a»i&m7 s —* \zttTz>m<D b 9 >*ft s> 3 

H5-f*fT 3 fCT\ *«j5!ETtt. 7 Kl/ 

xJt^^at3J:^T. ±ffiAX*>S3fr*Beofch7>lf 

47 V3 ><D7 KUX£:A*y ^T^atZilig*^— 57 <0 

47 V3 ><C*SU h^-T^-tt^o C<B*J5fcl::<fc*ltf. A 
s/-:zx3?aiwi&^ 

[0 0 2 3] Sjfc, #f£fEte, /Uy'Jyy^, ±&A 
Xd^SCtffi^fc h^>1f47f>3 >*7M y h LTT 
tt/UC h^>if47f>3 >«g|rL£»&K:*3^T. S 
ST^txco H ^>+f 47 *>3 >i:» l/TTfi/U*5 U 
h7-fMSStt«ot«ftl:B, «rE±ffi/ , cxt»L 
TX^'J *y h*«FF5>1f47->3 >^^fr-r-i><i:*lzSfr 

-*f£§fIT££. l»Eh7>-y s 47->3 >S^ofc^7 

[0 0 2 4] ^<D«j«tt, AX7 r 'Jyy^ ±ffi/KX*^ 
e§frt^ofch^>lf47x3 >i:»i£;LTTfi/txi: h 
^>1f47 f>3 >&¥£ffLtzM&\Z&^T. 3KT{3C/KX 
* h^>-tf47 >3 >l:MLT7fl:/U(?)X-yx> h 

(«*tf I/0«B) ttt>6U h7<OT*/wru 

mat-tut* /uyjys;B**«aKTfi/u- N^>tf 
47 •> 3 >(co^tou b^'ft&m&ff 0 <D-eit&<. a 

-r^S^^-tt^o coij*i:iftil A^^Uy^ij 

/U7'Jy v <0 «fig * « #ffc T 4 d £ t^^T * « . 
[0 0 2 5] /U7'Jyy^ ±{J/\' 

TffiAXtr*30iTSKA^7U y>'i:lS©7'U y 
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g€WL. ±(£A'X;&»e>§«-5{o/i±ttA*x b7>*f? 
->a >$X/U -y KbTTftA'XIdT&A'X h7>"tf£ 

->s >£fgfr-f niiisxyj v ymfiA^tt&z- 

[0 0 2 6] dCDfifiglci^T. ifi/Uh^^y 

3 >©7.yiJ-y h^g'JT«, K7>tf?^3 >CDfgfT7C 

(c^Bitg^yo-fe-yy-o^^g-rtsijK^n-g.. ccd 

SfittRTtgy n-fc -y If ftOl*9ftfHIBeJlft?&a:P2|E#| 

[0 0 2 7] dCQttlfiJcTfi. /U^J •yv'KTi&A'X 
h- 5 >1f * -> 3 >£xyU -y h LTT&A'XI:: h 7 >1f 

(OZf'J-y itmtt VMa-t 5 d t <fc 0 &9 Lfz*7V 
•y hftlJ5iJT£T&A*X b 5 3 >lC-£ 

aMEictnw:. TfeA*x h 7 >tf^7-> 3 >«, itaan 

/:Xyj -y hWM^fc-^ftS^U y S^mgiJ^ «fc 0^-CD 
fgfr SO/Uyj -y 3 d t *inJtgi^c^„ L 

f:ibt, T&A'X h 5 >1f £ > 3 >rt> <E> A'X ^ U -y V s 
jWjeStltltf." h7>-tfi">3 >%fT7t:^D-fe-ytJ-« 
-eCDA'X^iJ -y x<D±{i{lS-S>ClifZ^:l.<D-t?. SU*© 
±ftA*X±CDy P-fe yfCH- CO^O-fe -y -^mW^^ 

*. UfctfoT. dCD^jgjttc^nti, ZfutyVmffl 1 ? 
W»{;SSKjii*oTt>. yj -y ^giJ^S-JpAfcdilr 

*-t»"TCi*«T*. PgJf A'X^X^A£#lC}&i^flgfr 

[0 0 2 8] gjfc. #fg9JW:. /uyjr^ s . — 7j05 
A'XA^SttBtofc h7>1f^->3 XTDX^'J y hftjgij 
^Efagt'-y h&CD:/'J •yv J h5>-tf^->3 >ISS'JT-tC 
ffi7j<OA*X(C*3^T^KA*xyj -y vfC@*7S 

^ u -y s^ksj^ c«re^ u yyh7 >tf -> 3 >iagij^ 

S:#in-r-5C:<i:(rJ;0. fifi^CDA'X Kfgfr-f£ h 7 >**}-*..' 
i7->3 >tr#-^--rsxyj -y MW9iJ^«£j«TSX7"J 
•y MfUM^£j«#&fc*r U ftJlHyu r/h? >tf ^ -> 
3 >g*B'J^ CD t: -y h Sc <h SHIS -y smUM^© f y h & 
<hcDfn«StHE-7jro/N*XtC*5ft^X7''J -y hpagij^cof 
•y h&iri§;b<. — 7jcoA*x^f,§n-5tofe h^>-tf^ 
-> 3 >K*fUfc?jCDA*xt:: h7>f?ya >£5Sf?-f 5 
!£JS75<S,S*i^l-«, SKffirfrCDA'XtCfgfT-r-S h 5 > 

if^->3 xcttu-cfftfexyj -y maij^BK^stj: 



[0 0 2 9] CV>mi8.T-l£, /UyU -y istf— 7j COAX 
^ <=> gltffio h 5 >if ^ -> 3 > t>*f Jt> L TffiTj CD A'X 
fC h^>1f^X3 >*Rfr-r*IKK^Ktt*OAXO h 
7>1f^->3 >l:4xSX^U -y hglS'JT^. rtfi— 7j 
CDA'XCD by-y+fZ ->3 >CDXyj-y h^gij^i^f-y 

l:#LT^5X7''J -y hH»J^ Ktt. 3»U7'U >y 
vCDyj -y ^gU^S-g-ft-S. CCD 7^46, A-X^'J-yi? 
tt. — 7jCDA*X^«=>CD h7>-tf^->3 >C0X^'J -y f>» 
%Hr&mfe t* -y H&CO r 'J -y ^ h 7 >1f * -> 3 >^giJ J f 

triE^L. cicoyj •y->*h7>if^i'3 >m^t^m 

A'X y "J -y i?CD^U -y ^SJgiJ^t S-^-&*5-B--5 d i IZ 
ckO. teTjCOA'X^ff-r-5 h^>-y ; ^>'3 >CDX7'U 
•y ::T. ^'U-y> ? h5>-lf^i' 

3 >^giJ^CDt'-y h^ctt. X^U -y MfcflJ^Ofcfy h^C 
jft»6^'J -y.^SiJ^CDtf-y h^^MSLfefitTafeS. U 
is, COmtiUziS^TI*. — OC0/\*xyj -y i^JC^f LT 

±&/n*x r s y u -y ^sisij^tT^/tx c»-r * y 
u yi?mm?ifi4-z.t>ti. #/N*xic*f-r^^u -y 

«. TiSA'XCfc^D-tr-y+f-^S^-r-SClii^DlffifC^C 
■5. 

[0 0 3 0] 7^*3. CCD^fijcfC^S^T. £ £ fl X 7 'J -y 
KMWJ^ yn-fcytf-MWJ? tyj -y ^HaiJ^SH f-y h 

mz-rtat. ^"p-tr-y+i-t/N'xyj -y ^t^su^fm 

■feytf-tSBtt^feO. ±fi/N*XlC/N*X^U -y^Sr^iKL 
fcOnui^Tt, vX7Sk«/£cDfgtM4£|6]±£-a- 
5Ct«^5. $e>lC. /N'X^'J -y ^N-^-oI 

ffi.ts. •7Uy~?b5>4f9->3 * tXT 

7—-yA^m^xy>j'y^b^>-*f^^3 >iwy ; f * » 

< #J Q a* T -5 d £ # -S . 
[0 0 3 1] *jfc, pgf«A*X->X^A(r*3^ 

Ty\*xco%se<jtt«SD:8ise«]tt«^Te/\*x <fc±fe/\* 

X i T^il t L d <h & gfc t T S . 

[0032] dcD«eKic«fcn«, ±fi/utTfi/ut 

CDtt^^P-tCt-'SdttC.fcO. -7'a±y^W^7,zf 
U -y v'SrifirA'XRanFSA'XCDti-rtltr fc^T 5 d 
£ £-5 ±5 Kite -5 COT. ->XxAttfi5cCD/N'U X--> 
3 >£j£ff-2>d 

[0 0 3 3] S/t. PggA'Xv'X^AtZfe^ 

t. T^A-x^Kiatt. dti^#T{iA'xt--5-n^-*n 

^< >*^E U^ttttU. &±^A*XfC*fLTTfi/N*Xt 
RScCD/\-xyj -y->-^}S^L. ffIIE#±&A-X<i:#T{4 
A'Xi^S^tc 1 "PCOAxyj -y v€'7>LTg5i^Lfcd 

[0 0 3 4] dCO^Tti, 1 OCD^P-fc -ytf«, 




m c * ^ u im x<d—-d<d* -r > * ^ u ^Sffl-r >s> 

y ij yys^Lt(HE*Ttt/U6 l I /oaxk 

&seu c<& i /oaxi: i /o*«e*»rr*itf. & 

[0 0 3 5] 

[0 0 3 6] I1H ^ISWz^v;^ 

[0 0 3 7] Ell (C4ot.iT, CPU10-15I1 2 O 

:/ (C_R_U 1JD_^ 1 __2_,_ C PLL1 3j^l 5.)_fc_ 

0,2 2 KttttSiVC^S. 

[0 0 3 8] #±fi/U2 0, 2 2te, -^tl^tlAX:/ 
U!vv3 0. 3 2JC»a$nT^S. S/U^Uyy3 
0, 3 2te, ftl^Wfr/a (fiUF* ^'J'r^t 
y^ito?^) 31, 33£tlW5o 7'J7V*t 
y^3 1lt ±tt/U2 0±<^CPUl 0-12Cct 
oT**Stl, yU7V^t7Va3 3fl ±tt/U2 
2±^)CPU1 3-1 St^^TM^tl-Sc 
ft, HftOC PU« ^-^fcLT 1 ^<o/«^U y 

tBf-K. S/U7'J7V3 0, 3 2H TS/U4 0I; 

5 05^1/Ogf 5 2 3**tt«ESn*. &*5, I /OS 

[0 0 3 9] Lfc#«^T. CPUll4»5±fi 
/U2 0^«ff4tlfch5>1f^^a>**U — K (Re 
ad) AX^'J7y3 0(l zf*)y 

*£i:&AX2 OtcigU by M/*c*^fc«ftK»4T 
&AX4 OKU- K • h5>1f^">3 >SjeffT5. 
[0 0 4 0] B 1 <&«fi£K:*3^T. ±(SAX2 0fttf2 

2(iX7 p U7h/UT$»«3, cpu^e.^te.ns^^ 

'Jh7 >+f ^ ~>3 > (*-f >^^ErU<05 r — ^F^K^^ 
T<£> h^>1f^->3 » I /O h7>ifi7'>3 > 

TXyj ^ hpTUgi&oTHS. CPU 10-1 




2) #i¥9- 1 2 8 3 4 6 

->3 >^X7 P| J y HSTS^Ltt^^^iMWfttAxyU 
[0 0 4 1] h7>if^y3>^zy'J7M 

SiftSLfcS^ /U?'J7yU h7>lf^*>3> 
5gf?7CCDCPUfw*fLT\ ^KH5>1f^5>3 >£X7 P 
'Jyht5i©«S ( rxy>J7h^7j tO?-SC) *ig 
tiifel:, TffiAXt»bTi£J»a:h5>-!f^'>3> 

*SCPUH <r>-3fcA/±tt/tZ£»ttU TftAX^ 
SG>**Fftf9-3. Ax;/'J yvtt, TffiAXKJSfrbfc 

>«f?7cc PUKtt-raxT'iJ y h«;«h7>if^^3 

^i>3 >Kff7cC PU**C<D^yu y hjfcS h^>1f^ 
f>3 >£§tf®o7t£;:5T\ SKCPU#««]tC55fT 

* h*«?h5>1f^'>3 >***fr$n** 

XKM<Z> h 5 >if £ -> 3 >^^fT"r^> :t*«T*a. 
[0 0 4 2] d(^J:-5»tC, H10«jaElC±*l«, £TC 
PU 1 0-1 5£*-f >**U 5 0. I/08I5 2<i: 

AX 2 0. 2 2 nag«T€rSC PUO»36*^&<Tt>. 
'>X^A±# £ UT^&cD C PU6»«n d <fc**TS" 

[0 0 4 3] l£rz. C^fif/STte, yj7y*t7xa 
3 1, 3 3S»tttCil:±0, ±fi/U2 0, 2 20 

ft&t&m&iZ\t* 5 OStt-WCfr <(£JR 

T&AX4 ocoAxflffir**ffi«sn, 

[0 0 4 4] $b>(C. Z.<Dmf&T'tZ* ±fi[/U 2 0 , 2 
JSfiTtt. ±ft/U2 0, 2 2 00 h7>tf^^3 >^T& 

ax 4 oicteai-r*i&s^«5«'&fctt. -eoK^>if 

(h^T*^, ±fr < tLT±{4/\*XC0X;U-7 p y h^f^]±$ 
[0 0 4 5] &*5. Bl©«fiitt*<ST-#!IT*0. 

C P URtf AX ^'J y i;* ^< OTfeftttt 




[0 0 4 6] ST. H 1 0«fiE(Z*5(/iT, CPU10- 

i:»fflocpu*ty>a«iHtnn ±tt/U2 0, 

T££o fzfzL, Z.<Dm&\Z\*. CPU^t7'>a, ^ 

[0 0 4 7] +ty>a • n>xXf>yBt^fc 

tiTi^***, f oft$W»t)<oi:ME S I t^o 

MESI^P ^< hA + 7^7 • **-yv 

zLcntzttoV)*^ -y S/n. * n >->x^> • yp h 

t7->i • =i>^>^^>->^ift^-r^<, 

[0 0 4 8] CCT\ M, E, S, I OgXT- h<£>^ 
[0 0 4 9] M (Modify) : *<D7uy 9<D'$i%i£tlt£7 : 

[0 0 5 0] E(Exclusive) : n *y £ KM L ^ -f 

[0 0 5 1 ] S (Shared) : *r<D?u y #\zmis *-<f > * 

SE^-^tWFoT^SRltBttjJt**. 
[0 0 5 2] I (Invalid) : fO^P *y ^ tt«8ST* 

[0 0 5 3] *t^>ayny?(Olt*a*, #^&>L 

MES I^DH3;H:SgiJ^btlT^5 0 fclAtf. 
*§CPU^t7'>a(^Xf- h SCD^^ 7'>J.yP 

y?l:7-fh 3&«fffofi5*^»w^^Tttwr 
5. cca»£\ te©cpuo*t7'>^a8 ; t i t7V/ 

ayD7^^T- h STj$r>T^*pJliBtt#&*. L 
Jt#t>T, ^< H£fr?CPUte, ffiO^r y ^iOS 
S*^*y S^^D-y ^£&a{LT37^ -f > A 'J 5^- 
h (Invalidate: M$}it) • h 5 >1f ^ > 3 y^^ffT 
Ctt£§tt£:ffiOC PUB, ee>o*t7^^s 
K*t7ya7o7J©Xf-htIi:U ^-Th£?T 

$£f£K£9, CPU^t'r>art^f-^OT 



SHf 9 - 1 2 8 3 4 6 
P7^^^Tl^i^^T^g7P7^t:o^T 

[0 0 5 4] ftl<Dmtl,T\t, &2>*W>=l& 

□ 7JC»LT7< h&fr3«&Ktt. te©*^y>i 
ttt^TSK7n7i7^otl^^ Uf-M) O 
T, fi©*ty>al:»LTftI6*aT6t5i:i&< 
7-f Kffll^fr^Ci^T^^o MESiyPhHJK: 

[0 0 5 5] **|fi#!iTtt, S*MtId<7)MES I 7 
a hn;i/SfflCriT*^y>i • 3 >:>X^ >-><£> 

MES I^nh3j|/@«il|gi^ + f 7->a 
S'Xr-AK'3fc>T«£Lftfc<OT&0, **JSS»Ji<Ocfc 
^i^«»BJI«|j«d:ttoT^*t)OJC»b 

Jfi»*-Ctt, ±EMES I h3M*^±5l:«a 

[0 0 5 6] Tts:t>?>* COfiiynhn^m ME 
S I CDg-X^- M4, + 5/j.ra±0 

Hiffi^CPU+ty^atCHftSStfeOtL, y 

t?>m$k*^*>V>L-TZ>o C^i^ CPU^t7'> 

[0 0 5 7] M y^MfrSn&T*-* ("f 

x a. S#X tt-C-O 7 U *y y+ v y -> 3. ^)±fiO 
CPU*t7'>a^o 

[0 0 5 8] E:fOy>J7y+t7'>aH -tO^D 
^y^lzHL^O^^rU £R— F^G^-^SrWLT* 
0, ftO^J7^t7^Ba8yD7?Or-^6 

[0 0 5 9] S : 'tCD'Jny ? lZMls*-( tm 

[0 0 6 0] I : fO^P7 ^ttHSaTSS. 
[0 0 6 1] CCT, ^'Jyytty^J: 

fi(0CPU*t7yaJ ttt, *^7'J7y*t7'>a 

PU^t *y ^©CiSS-Ti^i"*"*. i£H TCP 
U*t 7 ya©Tfi©7'J 7 y xaj 

«*UT»fit$nfc^U 7y*t7ya©:i*sn 
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[0 0 6 2] ^LT, ***S»IB"Ct4, ^>Jy?*ty 

i C P U* t y ->a i©-?;^ l/^S$tt (ML I) 
£«SEL, *»H<0*^y S/aS/X^AfZisWS + ^y 
S/^l • n>^x^>v£*S«rr*. CCt, ML I i 

u > ~>x 7=- > e> l » z> fc* tr sffl £ n 

ittWctt^i. ft:*, *S8S6»IBK*3<f>Ttt, M 
L I ftSffltitaft, y^*t y5"aL<0**tt. '> 

t&t)T^§. ML I &m$f-r%£?\Z3rV yiszL&M 



[0 0 6 3] **«fi««BTtt. ML I SIMM'S fctt 

[0 0 6 4] sr. »i(oiw*5i (ht. tfami} £n 

-50 S^lKSt". 
[0 0 6 5] 
[SI] 







M 


M. E , S , I 


E 


S. I 


S 


S. I 


I 


1 



JfcC. ffi2 0Cdg| (SIT. r$ij^2j iO?^') 6S2C 
St. 

[0 0 6 6] 

[*2] 







M 


M, E. S , I 


E 


M , E # S. ! 


S 


S, I 


I 


I 



e, s, i <o*nffto)»6i:i5W5*oy'j 7v*t 

[0 0 6 7] ««lRV«tt2tt, yjyy*t^>a 
OX-jr— ha*M, S, I <Z)WHC-PViTtt*ilT*S. 

[0 0 6 8] «filStf*ft2TH yjyv^tyy 
zlCOX^- I X*3bZ>Wi&\ZC P U^t ^ ya^)Xf 

-Mil L*B»«cirict»c«to, yuyy*ty>a 

[0 0 6 9] Sfc, ««lK»M«2 7?lt ^ijyy* 
r 7'>a53Xf- h**ST*S«^(Ctt. CPU^t7 
yaOXf-M:SXBI*B*-5o KriE L fz & o \z ; s 

£ig^T£>£ 0 CPU^t7'>iOXr-h^ 
*«lXf42 0)rt<«!liBLT45tt«, CPUtty> 
a. 5*— **yiJ7^*ty^a^e m^/ofz £ 

Sf:CPU*tyyiOXf-h^St&$. cnfCct 



h : Invalidate) fit, ^<7M>/\*U 

-t<a/tx:/'j 7^^Tfi/ui:fc< >/\*Uf ; - h£fg 

fTT^CttwcfcO, iC07'U7> ? *t7ya (RZt^<D 

[0070] sfc, »Jwiawtttt2T«, rij7x* 

OXt 1 - N£LTM, E, S, I Ot^TOXr-h^: 

t— h**M^&S<0«, ±ttOCPUI:*^T7^M!i 

PU+t7 i^ttT^T^X^— h£ig£T&< igJB 

[0 0 7 1] ini£M«2 0)ffiMlt yijy^*^ 
7-> tS* E <D £ # fl ffl W 2 T » 4 C P U * * y > n. CD X 5=- 
-hiLTM, E€rB»S*«, $tJ^ 1 Tt4M. E ^ig* 

[0072] yj7^t7>i««Etas«oit 

12 Tt4(^— ±fiAX±Offi<7)C PU+t v 
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MLta^itit mvvtwctoc pu^^s^cd 

X5^~ h£S t-?Z>. 
[0 0 7 3] »J^2TH CPU^t7'>^Sr- 

7'>a^f-h^EWI»S&{:, -^OJtteOC PU 

ax £x x - £ S o 

[0 0 7 4] — fHttlT»4, ^'Jy^ty^* 

fOXf- M4SK&S. Lfc^bt, CPUtfr> 

tt-eo<>AU7 f -h6SW«c*ci«r<tt), c put 
^iJctt«gf^x— ^d^ffiLtt^c: t*««iES*is, 

[0 0 7 5] #||J6JgJg-ctt, d^cfc^tr, 
■V v >'3-L J £<D±&<DC PU + t 7'>a<!:OXT-h(?) 

[0 0 7 6] [/U^Jy^lff] ***6»tiTtt, 

U *tyyaO>y7f>yS«J$n. KT, * 
**6»SiG>AX:/U yvS^'J y iy=L<DWi^ 

[0 0 7 7] [1] ±ffi/^K5Sff$nfch5>1f^£/ 

St". C PU*>e>±ffiAXK58?rS*lfc h7>f^ya 

[0 0 7 8] **Jfi«jgtC*liTtt, ±fi[A^fZtt£lT^ 
[0 0 7 9] (1) Read CJ-K) :7Fl/XT^ 
F<B'J*xx MnUSft. CPU + t7yaT5Xl/: 

[0080] (2) Invalidate « > A U 5* 
^ nt^ t 7 ya 7d 7 ^ iJliftt ^>o CPU*^5 



L'tfeO^OCPU + t 7yi<0Xf-htfS-C*o 
h • U^XX hOg*f-*Jl t CPU*t 

[0081] (3) Read&Inval idate 
OJ-K • 7>K • <>A'Jf-H :WCPU^t 

^tassaftu si7Fi/xts^tit*t7yayD 

y*fcR*&tf. CPU*55^ h * U^XX btfithtS 
n, CPU + t7 ->j.T5XLJfc«^Ifgfr£tt£> 0 
[0082] (4) WriteBack (7-fh/\'7 
d7) : T K l/Xti*ft3t + t 7 ^a^D 7 J STffiCD 
^Uy^=lr+ V>3.t«*H-r • CPUO'J^XX b\Z 

[0 0 8 3] &*3, BUbtt, /O^'JOr-^M 
T£ h^ytfirisa > (>cq£ij * N^>1f£">3» <D 

f>3> (I/Oh7 >1f ^ i> 3 >) dtlfCO 

[0 0 8 4] [1. 1] Ttt/tXfflZiflJt 

±ti/ui: h^>if^f>3 >tf*5BfT£tt&W^ ax 7 

u y^tt*-r-e<o h^>if^'>3 >sxt p u v b-rz& 
m&te^frmfeis* xyu * HT^^j-teTteAXK 

[0 0 8 5] uut, Tfi/UCH ^tC^T h^>tf 
^y3>^l^nt^§o 

[0 0 8 6] (1) Read OJ-F) : jf£Stt£7 
KV^©*t v va^D ^ y- SrR^M&tr. 
[0 0 8 7] (2) Inval idate W>A'Jf 

[0088] (3) Read&Inval idate 
(>J- H • T> K • >f >AUf- M : ffi<Z>:/'J y 

[0 0 8 9] (4) Wr i teBack (7<h/\ + 7 
£0 : *^£nfc7 Kl/7©*t7ya7'nyj7 6Ttt 

[0 0 9 0] fc*3. TttAXKt>±ffi/«R|«I/Oh 
5>f?y3>*)t8SnT^S^ CCTti^iST 

[0091] ci. i. i] ««ie«ffit5i^ 

fMttl S«ffl"TS*^^f4, Axyj 7y(4«3i:ST 

[0 0 9 2] 
[S3] 



E 
S 
I 



Read 



Read 

&Inval idate 



o 
o 
o 

Bead 



O 
O 

Inval idate 
Read&Irnalkfcte 



Inval idate 



o 
o 

Invalidate 



^3 \Z^£o\Z. /U^'Jy^lt §e>0O±{i/\*X(Z 
Kfr**afc h5>if^5/3 ><nmmt^c<D h^y+fZis 

*y>-n.#X (XteM* E, S, I <D o % <D ZtlfrtDXr 
- h ) <feii, AX y U y N ^ >if ^ f> 3 > 

*§W-ffi-3fc*£k:43v>T, -e<7? h5>tf^ 5>3 >£>7 

[0 0 9 3] jE3i:Sf*3t, Jt&AXClRe ad* 
«frS*afc»&, /uyj7y(l yjy^tr>a 

TTfi/UCRead^fTn, &i3. ^'Jym 
y->*a*M. E. SOv>r*lrt*T**«&HU Read 
3 ><D&&7 HUXtt^U y^+tyya 

i^>3 >**58fr 3*l&v>. &*5, /U^'J^^ifiA 
X(DR e a d^X^U >y h L&j&>ofc«^fctt, ±&A* 
XfcttTh^>1t*^v'3 >**§STU yj 7y^t7y/ 

[0 0 9 4] ±{£AX iCRead&Inval idat 
e**fBfr£*l&»&tt, AX^J-ryU rUyy*t 
yya*«SXtt I h^>1f^7^ 3 >ftX7''J v 

hT5o if. yjyy+tyyj#SO«^l:tt, A 
xyj yyli±fl/t7^)R ead&Inval idat 
e SX7*U v h L, TftAXC:*fLT Inval Ida 
t e ^fSfirT^o :oi^lt Read&Inval i 
da t eTB*Sn*f-i'tt/' , Jyy*tyyai:ff 
SE-T^cOT, AX:/«J <y>?tt. SRr-^eX/'iJy h 
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WKteBack 

x 
x 

X 



<0>"J ry S/i*ftSaft"rSfc»fcTffiA'^^ I 

n v a 1 idate *«ff "TS. — yj . 7 U ^ y 

i*LzL<b..ifi I (Dm^.tZ.»> J^.7s^-yJ/Jt b_5Jkli.iL5r._3 

>^yjyhl, Tfi/Uf:MlTRead&Inv 
a 1 idate %¥£ff-?Z>o C<Dm&li, R e a d & I 
n v a 1 idat e TB**tlS^— ^tt^ U y v** 

SA^LiofflO/uyu yy©7'J 7^*tyyaS 
«t3j!iffrsfc», "RiAXtCR e a d & I n v a 1 id 
a t e^r^fr-r^o &43, 7iJyi?*tyyjL*MXtt 
E<7)«^tt, /U^'J y h^>if ^ y3>^zy>J 

U v yaXI«©±fiOC PU*tyyal:S 

h 9 ->a >»7»©yj 7 y ya<0 

[0 0 9 5] ±1£AX CInva 1 idate **SE?f S 
ftfc*-&tt* /U7'U7yH 7U y *>a.rt*S 
<0«fi-f::, ±{£AXc7) Inval idat eSXT^'J * 
hU T&AXfrJ* IT Inval idate £fgfT"f 
£0 rU7>?*t7^ST84ft». ffi(?)7U7y 

t85o f LT, ^'Jyy+tyyji^f-htfMX 

tt e ® ax y u * s?a h 5 >tf ^ is 3 > e x y 

UtyhL&v*. W7>J7y^t7ya(Jl 

&*3. 7 t y v I t$S«^tt, CP 
U*^e>±ffiA^±fC Inval idat e**5B?T£ft<5 

C P U*t 7 - Hii&f I t*«*. Inv 
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a 1 i d a t ettCPU*t7>a^r-hS©tt 

5. 74*3, ±teA*K58fT£*lfc I n v a 1 i d a t e 
^TLfcta, 7V+t *y *>jlE>X^— Hi Mi: 

[0 0 9 6] *fc. ±ffi/^lz»ffStlfch5>1f^"> 
3>«riteBackT6ofcl&ll h^>1f^ 
f/3 >tOX7 p U y Hifrfotl&v*. Wr i teBack 

riteBac ki«»ff SftSOttC P U*t y 

C P U * r y ~> *«M i 33: 0 f#3 <z> ttTffi<0 :/ »J y 

^yv^^E, S, I <0£Stt±ffiAX±fc:Wr i t 
e B a c k#»?TSn*d£tt;S:^. 
[0 0 9 7] UilBWUtaaiJtLfc^TAXyUy 

£fc«fc0, Sli:SLft^'Jy^*ty>'aiCPU + 



[0 0 9 8] fit, AX^Uyvtt. CCD^^ICLT 

<£>T&A*X caff H 7 >1f * -> 3 >*g«"Sfco& 
fiC/Uyj y v<0»ftMCOv>Ttt»<0 [2] g5t;i5^ 

[0 0 9 9] JK±KWLfc«IiJO«»*]fctH>T 

S^Oft^HS^^-tt^o C1CT% I n v a 1 i d a t 
e RtfR ead&Inval idate I n v 

a 1 i d a t e*£l*-£) tt, CPU#7-f h£fir5*§ 

tet5iA,i*&t^ Lfc^^T, CKDffiJgfclTtt. Re a 

[0 10 0] 
[*4] 





_hfi£ h 7 >" *.x ^ -> » .x 




Read 


Read 


Inval idate 


Wri teBack 








&Inval idate 


M 


O 


o 


o 


o 


O 


E 


O 


o 


o 


o 


X 


S 


O 


o 


Inval idate 


Inval idate 


X 


I 


Bead 


Read& 
Inval idate 


Read&Irraiidate 


X 


X 



S4te, Re adO«&W4S3<k£<Ri;-C**. S 
4^6»^<5«fc5fc, ±ftAXH%?T 
SftfcR e a dS^yj y htStf l:, fORead 

6i:liTttAXl:ReadS38ffU 
t©Tfe5«^l:BTtt/Ul:Read&I nva 1 i 
d a t e£fgfrlT3o 

[0 10 1] -T&toS. CKBSJKfclTtt, ±{£AXCDR 
ead)J«r-? (IM>*3-H> X 
yj y hOJRCAxyu yvtt, Tfi/tXCR e a d& 
Inval idate £fgfrf £ C £ fz«fc 0 , Sgr- 



»cx^— hM-eas-rsctd^teit&s. 
[0 10 2] K*asftfc»i;t«»A 
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t^ya^DyJOXf - h^STfetltf, I n v a 1 
idat e £5g?T LTf&CD*^ y is ^<D%b£7u y 2 & 

y ^Kf^ii^Cct^tCX^-- h ST-S&Lfc<fc 

S?*^Tfi:A*X t I n v a i i d a t e S^ffT^igJS 
rt*ttlT<S. x-*<Ott*i£*<0<fc€rf;: IE] 

(Read) , f-*^f tiAOt'Sl: li (Inv 
a 1 i d a t e) C0^if2[eh TttAXt:: h ^ >if ^ zs 

-era, »*#*.6n*Rr«tt3*«Kif^-^s^u ys;* 

»3tt^iitr!&B*** 5 i # t' T&AX tc R 
e a d <Read&InvaI idate S^Sfr 

U ^CD^-^SrX^- hMT'7'J yy*tyyal:S 



\t. Zf*J y y is zl<Ds\J— b&E<Diig\Z±&rt 

XflWr i t e B a c k#58frStt5 RT#Ete#»*j&*5 

■r- h**E<0»£\ C PU*t^al:Xf- hE£Ig 

C<fctt&H («!#{&) CDT, CPUi^Wr i teB/ 

»• CPU*+y>i^^T— hE*Ba&T*5f5 <*2 
#B8) , C P U* t 7 yaOXf - h E O^O y 

^(r, ±{4<0C PU*t7*>a*6Wr i t e B a c k 

[oio6] asoaflijtmEaaoaiijtoffiiSttc: 



CRead&Inval idate^l [Elfgfrf ££><^ 
[0 10 3] ±fi;UORead 

[0104] [i. i. 2] ifi2sa«nift 

^->3 y<Dmmt^(D b^y+rtisB >^§^ffi^^^ 

[0 10 5] 
C«5] 



TO-iteBack 

o 
o 

X 
X 



*. 

[0 10 7] tt±l»^L/:SIi|l:bfc^oT/Uy'J 7 

<htc£9, S2l:SLfc^U7y^t7'>aiCPU^ 
y 5^3. tOMtt 2 ttr>2 0>yX 

[0108] [1. 2] y'Jyy+tyya^Xf- 
h 

±fi/tX^SO H9>1f^X3 XCck^yu y v 

5>if ^->3 >^xyu y k L^^i^xyj y 
tai tin t;-ea*. 

[0 10 9] X^UyhLft^C^liTKM 



Read 



Read 

&In validate 



Inval idate 



M 
B 
S 
I 



O 
O 

o 

Head 



o 
o 

Inval idate 
Bead&Inva I kkte 



o 
o 

Inval idate 
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-f£o ::t', ±{£AX • h7>f^y3>^Read 
XBWr i teBackT?*ot«Si:U. yU7v + 

ftL&^. — ±fi/U • h5>1f?'>3>#Inv 
al i d a t e *T*o;i»£Kt4, M§fth5>1f^-> 

£><> Inval idate^ h^>1f^^3 >&^— ^ 



[0 112] 
[*6] 



















H I T 


H I TM 


lead 


E 


5 


5 


Invalidate 


M 


M 


M 


8«tdi Z nr«] Id a t« 


M 


M 


M 



X— i?x>h (CPU*/U^«Jyy«) tt. -e<7)N^ 
<D^-* Uf-hEXliS) *J$oTt^<53&^ £^-r 

^m^H I TM, il^Or-^^^T 

tttf, **«S»IB"Ctt, AXtCteH I TMfflOS^Bt 

H I Tm<D<Bm6Llfl«tft*>tlT&0* b5>+f2zsa> 

J^T^&^W^ Uf-MOtS) Ktt, H I TM 

t>H i Tt>7-y— h^nt, cwttn* r^xj 

[0 113] h^>+f^5>3>^fT7C^X-vx>h 

ORSr^^-^JBStLTSW-at-S. Lft^T, XX 
-^Bft^HITMO«&ll AX±tCSKK^>1f^ 

ITM-CfeHIT-Cfe&^ll. /U±i:SKh7> 
if^->3 >og*7 Hl/Xl:Mti>yP7^^T 
H£>x— >>x> h^^^dchB^T^o 

[0 114] IGC^^i:, /U^'Jyy^TfiA 
Xi:Read««frl/fcI^lt TfiAXOX^-^ 



3. Tftfeft, Ttt/UX3i-y»*««H I I 
— AX:7'J 7v>Tfi/U(: Inval idate 

^— ^e*^ct 6-r*x7r- h&Mtn. 

[0 115] JK^att^Lfcct^fryj r^fr>aO 
*Xf- H£ft£>£C:<htzi;9, yUs/v^^yS'jxig 

[0 116] [1. 3] xyjyhe«Wfl:*f«±tt 

^yu7M,^> wuyj7yft xyj7 
h«FtrTttA*x(c«fTL& H5>lf^ V3 >fc*rf £te 

*l:S^* H 5 >if ^ s> 3 >*ff tcOC P u K*J 

i^¥h^>1fi7'>3 ><fc^3. /U^Uy^lt TffiA 
XX-yi>h^e <B o^ciC5 T±&AX (I 

*«BU C^XX-ym^tCcfc0%fT7cC PU^t 

[0 117] S£*co— BI©+ty>a^XfAI:oH 
TOMESiyahnKil C PU^6/N*X±tC 

5 38C P UO* t 7 •> i©*7f - h * 8Hlt 

*«sija*5t#sivc^s. ^jgjWK^nfcf, cpu*» 
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— 7fgii%:tfH I TXfiH I TMO^niJS^C 

MiJ-C«. C PUA^A'XJr Inval i da t e*h7 

t)6fSgCPUtt'r>aOXf-h$Ml:^5, 
[0 118] *SftSfi#tS"CH:. CPUtt7yalJ« 

T*5 0. Wc^TCPU*t7->a©Xf-M^ro 



[oii9] [i. 3. i] mm i zumisfzmt, 
o t±{s a* x c fgf? -r -a x * - zfta t> & ats-r . 

[0 12 0] 
C«7I 







h 9 > IT * ;/ 


* J* 


HIT 


H I TM 


Bead 

Invalidate 
Sead&Invalidatc 


HIT C S ) 
§ X (M) 
£ A CM) 


HIT(S) 
SA CM) 
Z X' CM) 


!HIT CS) 
* X CM) 
$ X <M) 



C PUCD^X-t 1 - h£S -5. CCTCP 

S I ha;H:Lfc*oT^T-M»t50T% ^ 

~t>— bU ±&AX±<Z) h7>lf?'>3 >%fT7CCPU 

f©H I TS5»TCPU*t-;yaW«*t7 
XtrH I T^Tit-hf^CilCcfcO, «lfciRL&lfc| 



ffi/XXKttLTH I TS7*- hf*. 
[0 12 1] Sfc, TttAXK*frLfch5>1f*S'3 

ti±fe/N*XfC*f ITH I Tt)H I TMfcTIt— h L&H 



l ^^fcT 



X<9 h^>1t*^'>3 >t)Inval idat e^"Cfe-5 

Xf- MiM£&*. dot*, y'J'^y+tyya^ 

tt 1 £«J£-T£, 
[0 12 2] *7<B«fflfcL&a*oTX:/ 

>'>X^*>v^ltJ$r^>«Ii:^"C$^o 
[0 12 3] [1. 3. 2] fWW2£«ffll,fc*fi' 

[0 12 4] 
C«8] 





ytstAx<Dxx~7tsm 


S ? > ^ ? i/ai 




HIT 


H I TM 


Read 

Id»«1 Idatc 
Seadftl&ralidate 


5 A CE ) 
5* CM) 
ZX CM) 


H I T ( S ) 
5 X CM) 
4 A CM) 


I H I T (S ) 
5* (M) 
5 X- CM) 



^ >d*R e a d-CTffi^XOX^ — ye»^5XO 
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«B'J-Ctt, £<0<t5&«£'<0Ax:7U u/>^>6±teAX 

[0 12 5] /U^J yiSfcZTtiL/Wzmftlsfz 
>if^->3 >^R e a dTTifcAX (8 X * — 

Sttffir^fc H^>1fi7v3 >SSff7cOC PUOC PU + 
[0 12 6] CCO^^f', ^8 CLfc^otxyj y h 

dO«*ML I SSSfcU *i-v>i • n>;>X 
[0 12 7] [2] TffiAX±(raEfTSn>i:h5>1f^ 



Tift^-r^o -r&fc>-&. cd-eti, ffi^uyj^y^ 

[0 12 8] [2. 1] ±<&AXtB^JS 
T&AX • h^>1f^i>3 >£§TOo£:AX:/y 

U 7 y + 1 7 y a OX r- h t CS-^t , iiteAXfzfg 

[0 12 9] [2. l. 1 ] ttttl 

Mtti zmmr zm&iztz, t&ax • h^>-tf^£> 3 

[0 13 0] 
[*9] 









8««d 


R«adIIfivalirfft&B 


Brit«B*clL 






Invalidate 




M 


Baad 


I oral idate 


X 


£ 


O 


Ioralldats 


X 


S 


O 


lovalldtt* 


X 


I 


o 


O 


O 



tto^, TteAX • h7>1fi7'>a>^ReadOS 
£\ f O h 7 >f ^ y a TOo fc/U y U 7 y 

<0*±tt/tXl:»LTR e a d SSffTS. ^'Jyi;* 

feco C P U^Si^n ? y* O**^— * ftttoTt^ -5 fT 
flgttrt*&£>a><&"C&*. CCDcfcotCLTAxyy 7y> 
bM/UCRe a d**38fT<Snfc»^ fOR e a d 
SrSttBto&C PU***(0R e a d ooBjjrr*** 7 y 
a^P7^*MXf-ht}$oT0^fl fOCPUH 
±ffiAXK# LTXX-yffi^iLTH I TM^rTit— 
Hf^ifttC, a8MXr-h<7)7 r D7^^/U^U7 

~>3 >5EfT7C<0AX:/U y^fCSf . fit, ^WTfi 

ax • H5>tf^^3 >§8ff7c<o/txyu TiS 

TR e a dO^fTTEOC PUtZig-To 
[0131] Tfi/tX • h^>if^~>3 >^R e a d<D 

«^4> u :tijc p u* t y ->3. 1 y s;*t y 



a(0±fiOCPU + f 7yaf:f5^7'D7^^Xf- 

v tt±ffi A X tc *f L T h "7 > If £7 v- 3 > * ISff-T -5 igJB 

[0 13 2] Sfc, T&AX • h5>if^->3 >*M n 
v a 1 i d a t .e ^yfcteR ead&Inval idat 

E, S^i:±g;UC«LTInval idate 
ftRffr*. 7''J7y+t7yaOXr-h 
£*M, E, S<nm&, fO±fi(DCPU + tyya^i 
^tT^^^-^^^oT^^pJtgtt^S^OT, AX 

*y S?tt±l£AXl;r I n v a 1 idate ^%ffT 
£<> — y 1 7 yaOXr- h«* I <0*& 

tt, -£G>±ffi<7)C *PU=^-fy^ifCtth5>-*f£7^3 > 

[0 13 3] fit, TfflCAX • h^>-tf^5>3 >**W 
r i teBackOl&lt AXrf'J^vtt, ±{£AX 

AXCW r i t e B a c k «rfBfr"r*a>tt, a^^U 
7">'*t 7ya(7)7'D7^?:Xt:^y3 >Lt/^f 
U K»*H?-*&-e& 0, Wr i teBack C05£ff 
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[0 13 4] WiUiWLfc^IiJI'Lfe^oT/^yu -y 

[0135] [2. i. 2] iw*j 2 



y*V7^07;f-htl:S^. Si 0 I-^kT^MiJ 

[0 13 6] 
[SI 0] 







7 *J y 3 J 5> 


Read 


Keadtlovalldat* 


Wrl teHack 






Invalidate 




M 


ft*ad 


Invalids t« 


X 


e 


(lead 


Invalidate 


X 


s 


O 


Invalidate 


X 


i 


O 


O 


o 



o 

x 



3b y ^ tk n 



*1 O<0*IiJtt, T&rtZfrb&VtWvfth 5 
3 >^R e a dtao^J ^ ->^lC7)X^— hd 

ET*S»#tX*3UT±ffiAX^R e a d *55ff "TS^ 
M«ll:itt5«9©aa!Jtfttt5. 

— [.0-1-3-7-3— #J fi-2^tt ^U-y-^-4M^y-i^-C0-X-7^^ 

teAX^SSttffiojfc h^>if ^5>a >**R e a dX£> 

AX:/'J 7y^±fi/Ui:»LTR e a d£fgfrT<5<, 
. fcLfCD/Uyj yyO±fi<OCPU + fr>a«)-0 
ffiR e ad^SSnf-j'SXf-hMTSfoT^ft 
*©CPUtt±fi/WI:#l/TX^-^tB*tLT 
HITMSTU-hnt*!:, a8MXf-h<7)yD 

«*r©^—* SWTS -tUT. /U^J7 

[0 13 8] &4s, *i on*ttscftjano»^K^ 

[0 13 9] £LfcKWL&«l OOSSJCLfc^TA 

C PU + t7'>atO«fi2 S»fiSt, 
n > X ^ > v S m «p T 5 C £ X € -5 . 
[0 14 0] a*s, ±e«9Xtt«l OOjgBiJKLfc** 
ot/uyj y ±te A yUc h^>lf^f>3 >#5g 
ff^tT7^«^, *<OJ:ffi/XX»Z»ttStlfcftCPUtt. 
»JH£*»**3\ * O h 7 >1f ? y 3 >!jtffi© C P U*^ 

li/U^'J7^5±fi/Ui: Invalidated 
SEfTSft&iiMC, -5-<75±ffiAX±tC I n v a 1 i d a 



*tjfc«^»4» WCPUB±tt/Ui:»LTHITM 

— [_0_i_4-l-l— [_2-^-l-^-3-]-*-»« 

[2. 1. l]fttf[2. 1. 2] TKWLfciffi/tX 

I n v a I i d a t e (DM a, dtlSSttlKo&AX:/ 

S»A7^'J7^t MM'Ji: L/XJL{5/N*X(I^bX I n 
v a I i d a t e S56ff "T £ (* 9 &tf « 1 0 . 
[0 14 2] *5CPU*t7yil:*0»T 

PUvOTttO^'J ^i»r«*HStifc«^, 

f^7U 7y^t7ya07f - httM<t&-5<7)tC» 

u 7cocpu*^y'>aLtrai;jiffi/txt»aEsnfc 

CPUtt7'>aHT^TXf-MtW. It^o 
X, d©*^, /U7'U7ylt CPU75^ftg$tl 
y ^ \z$tTZ> I n v a 1 i d a t e £TffiA*Z*» 
SSttffioJfciLXfc, ±ft/UC»LTI nva 1 i 
d a t e£5BfTTS#«tt&v->. S 9 XttS 1 0 JcSL 
fc*SCK45viXtt, COJ:3&«^T*>±&A;U::*rr 
SInval i d a t e £fgfff£ £ £ tU 0 , ^FBfc 
I n v a 1 i d a t e (afgfrSfroX^* C£ 
[0 14 3] Sfc, [2. 1. 1] RZ* [2. 1. 2] 

h7>if^y3>^Read£7)«^ Z.n*%.rtWLitz 

tltf, Sg/U7''J7yU «afJtLT±fi[AXCJtL/ 
TRead^frti) (S 9 1 0#fig) . 

[0 144] fel>CPU^Xf-hMO^D 

©CPUMoyP7i^SReadLt«6, ^K±{4 
/U±<OCPU + t7yaOXf - h«SX« I t.U 
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0, f ft 5 C P U + 1 7 ->a<OTffiO ^ "J y v + 1 7 
zlCDXv^— httM<fca*. -T&fc^. SK^Oy^Oi 
gfO^-^tt^U 7y+t7*>i«f ITO^Ctt 
a*. Ax:7'J*yvtt, SR^D7*i:flt 

SReadSTti/U*6Sttffiofci:LTt), ±&A 

1 0 KSLfc^Klfc^Ttt, COip^Ttifi 
A^HjfcfTSRe adSrSEffr-SCtta?). ^I&R 
e a d<7>fgfT*ffoTC>SCt£a5. 
[0 14 5] C<£«#Jtt, &±K«WL&Jt3a*fi 

So 

[0 146] CCDfctf), #^®#JTtt, /U^'Jyyl: 

[0147] i2(t COS«W<0«ll»*riES:S-rH-C 
feSo B2l:*^T, ±fi/U2 0^Tfi/U4 0(i:O 

tt, A^^Uy^«»a6 0<k±ffi=lr^yi/3.ttli7^ 

ffi8 0tt, yjyy+f 7->a3 l^D7*?tl: 

0. *K7h (A) , (B) tt, -tft-^ft^OttlB** 

tfceoif7 ht*5o 

[0 14 8] (A) *<07 7tf\Zttfc-?Z>-7*)yzs**r 
yz/n.<£>7uyt7$: Inval i d a t ef 5>Jfc#K, 
±fi/U2 0lO§CPU 1 Olfctf 1 1 <£>^-t-y ~>zl£ 
Inval i d a t e T^ittE^a^. fat)*, ME 
S I :7a HruUTftt, ±fi/U 2 0±cd&C PU^t 
<y ya0Xf- h&-T*<T I Tr&S 

(B) -C-O^^yjCjtJCfS^U VZ/3r\ V Va. 3 1 <7) 

yD7?Or-^*TfiAX4 OdtB^f _h 
at) -6, ±tt/U 2 0 ±<0*C P UO* t 7 yatt I 7 
<y ^filWffi 6 0 tt, ±14 AX 2 0 • T&AX 4 

ttSR8 0O$iJ»^fT^o ' 

[0 14 9] /U^'J7y«»S|S6 0H CPU10X 
ttl l*^±ffi/XX2 0±»waff*ft3th5>1f^'>3 
>^^-^-TSo fit, *<Oh7>tf*y3>Olg 

yp-y ^^-r^my^^^mm-r^. -tat>-£, a 

xyj 7y«WI6 Ott, ±ttAX2 0±CWr i te 
B a c k3i«KffSftft:a)ft*Ui0fci:*irtt, ±{4^^ 
*y ->ittSiy r ^y*J»a5 8 0 KfcttSKST/n yi?\zt$ 
7 >f<D\iyh (A) $t7ht^o Sfc. A 
X7'J y ^«»«5 6 Ott, _h&AX 2 0 JitCR e a d# 



«frSftfc<0SttlHLfc£Si::tt. ±fi+t7V3.tti 
:7^»JS«5 8 0 ^45ttSKa^Pty ^fw»T*ttS87 
7^t'7h (B) Sr-feyhT*. fit, ±&AX2 
0±tl Inval idate^ h 5 >it" 9 f> a >*<58fT 
^ftfc^^Utt, /uyj ^S?ffifliffi6 Ott, 
7^i:«ntti77^it'7 hit>'Jt7 h"TS 
(CPU^ Inval i d a t e ^£fg?T-tS£)tt, R 
ayn7?i:»l/Tt#a*tff5i*fc>5-C* 
*) . 

[0 15 0] fit, AX:/U «yv$iJfflI6P6 Ott, T<4 
AX 4 0*^6 I n v a 1 idate 
Sf^J yy*t7^a 3 1 ^X7-yiT Inval 

i d a t e>9*yP7*OXT-h6B^. dCDX^- 

0S«*LT, S»yD7?0«i77^fcf7h 
(A) £H-cSo f IT, COfcfyh (A) ^ijtvh 
tM§T&S*&K:<03K /Uyj yvSH»8R6 0tt±{ft 
/U2 0(C*fLT Inval idate £?g?T*rs* t* 
7h (A) «7htti£0I&H ±fi/U2 0±C0C 
PU + tyyaBT^Uf- H I SWT Inval i 
d a t e<05BSf?ttfft>av>. 

[0 15 1] Sfc. AX7'j7'7*IK»6 0lt T&A 
X4 O^^R e a d£SWffiofc»fi\ 7U7y*t7 
v^. 3 1 ^XX-^LTR e a dtigi<D7n y ? OXr 

+ t7S/itt»75yE*»8 0*tt*bT, ^K^n 
yt?<D&3&7 7 V h (B) £I9^So ftTs C 

otyh (B) 3&*U"fey htt*o»^o*. ;U7U7 
^*J»ffl5 6 0tt±fi/U2 0K#LTRe a d £%frT 
S. 

[0 15 2] CO^^IC, H20*JB£Ttt, /U^J7 
S?ftl»aR6 0 H&i^T, ±&AX 2 0±<D h^>-tf^> 
3 >^t-^t^)^^t:J:0, ±fi/U2 0±OCPU 
*^r/^a<OttH*JEa-r*. f IT, 
«Sffl^TTfi/U4 0^5±ffi;U 2 O'XCD h^>1f 

^KfT^ftS h^>1f^^3 >^Mbrui^Tt<S)o 
Lt#oT, B2©f|jti:±tlll ±tt/U2 0«3DA« 

[0 15 3] [2. 2] Ti4/N*X(C*fTSXX-yffi^ 
Ttt/tX*e h^>1f^f>3 >£gl*BtofcAX:/'J *y 
3l9XttSl 0©«MKLfc#oT±ti^;*fch 

t<D h^y+fzi/a >t»r*jESS3&«aKA^^<j 7-7 

fZiI£ftS 0 *ft&±ffiAX*>e>0]£«KS:?€r. AX 
y>Jy^ttTttAX»r»LT*S*5S"rs. C<WS«<0 
Bffr, AX:/U*yvtt, Tti/U • H^>1f^3>§g 

fT7co/Kx y u *y v tcarr s x x - ym*sTtt/u ± 

[0 15 4] C^TIt iO;U7'J7y>6Tft/U 
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[0 15 5] [2. 2. 1] *ifiUSit5«* 



[0 15 6] 
Hill 













Read 




fe*<fai aval Ida t« 


tfritaBack 


f* 






Invalidate 




M 


fitTI 




BITS 


X 


E 


HIT 






X 


S 


HIT 






X 


I 


5 * 






5 * 



S"5", Tfi/U • h7>1f^'>3>^Readt*feot 
^^{I^0^TIft^"r^ o ^C0S^Ci3^TyU vis** 

va.&tf-5-©±{£<0C PU + f 7'>a^)^ftlt)R e a 
y»J 7y*ty>a*SXIiE©«&i:ll, SRyj y 

Tt/UC*HTH I T*7*- hTtltf 
£05. $&, ^y^t 7 yaOXr- h^MO« 

^^.O^-rn^^coR e a d<Og*t5r-#S»o 
T^^cOT, Tfi/Ul:»LTH I 
5. &*3, y U 7 y + 1 7 y a 0 X f - h 
«fiBL&<fc5i;:AX:7»J 7-»e > ±fi/Ul:Re ad*< 
^fif^tl^o Z<DRe a dK^^&AXcDXX-y 

«CPU + t7ya*6i|Or-?S#T7'J y 

^rtti^-T^o — Readl:»n±tt/UX^-y 

\t 7 U y v * ir y •> a * x - ^ t »«rx - ^ i L 

[0 15 7] ^(3, T&AX • h7>1f?y3>*Re 
ad&Inval idate I n v a 1 i d a t 

yjyy+tyy^Xf-MM, SXIiE^ofc 

*j£^X£ U yj7y+t7ya^Xf-h^MTS 
ofc»6»CttTi£AXHJ*-rsX5C — yHi**H I TM 
£-?Z>o I n v a 1 i d a t e%kb? >+f9 >b >\Z, 



U *y ->jx<8SR7n 7?©*Xf-H4 I 

«fcV>o fzfzL. 7'J-yy + t7yaOXf-h*OT* 
PU^t -y v-^l) ^^oggfO^-^^R e a d^fTTC 
B***£fc«>. TffiAXfwttH I TM*T1t— 

[0 15 8] «5/u^ij y ^e>TteAxf-5Efr*n 

h^>tf^->3 >^Wr i t e B a c k^of;i& 

[0 15 9] mi 1 KSRL&«ffJK*<r»T««W 

fcote, /\*x:/U ^ f/^^Tii/tx^coxx-ytB^^ 
*^T5!Str, ±fi/U©C P U©**^Bft C it 
LfttfoT, /U^'Jyyll, Ttt/U^6>h7 
>1f2^> 3 h^>-tf^->3 >CD1 

tztfT\ Tffi/\*xti*f-r^xx--^tB^^^fi)c"Tr#5. 
cnti, »l^r<t<CPU^t7yaOXr-hS: 

[0 16 0] £t±BtWUfcaaiJ^fi£oTAxyu v 
e>T{£/\*x tr*rT£ x x -ytti^^*J5ET5 z. £ \z£ 

2] ««2SS««»& 

-3>coasct, ^<7)h^>tf^ 

[0 16 2] 
»12] 



[0 16 1] [2.2. 

ffT^xx-ytti^te, 
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T <fe>t *-f* ^ > * * a > 




Road 






bitk 


»* 

am 

£1* 


X S - ^ 
BITH 


ISJK 

HITH 

a* 


M 


HITS 


HITS 


BITH 


BITH 


X 


E 


BITH 


KIT 


BITH 




X 


S 


X 


BIT 


X 




X 


I 


X 




X 


4 X 


5 x 



si 2(Dmm&. si i tc^Lfc$ij^ i om^ommt 

^-^"jBllttt, TffiAX • h^>ifi7-> 3 >l:^^T 

AX :/ U *y 5W« 1 0 <DMm \Z T£/£ L 

AX - h^>lf^ V3 >tC*ff'5±e/\*X^X^-7 P ^ 

[0 16 3] SI 2<0«fliJfc*^T, T&AX • h7> 
if 4? v 3 XDmmtfiW r i t e B a c k &tfT 
fi/U • h^>if ^7i>3 ><Z>aS**R ead, I n v a 

I idate JL\tR ead&Inval idate <DWi 

«&©x*-yw*©tt£<0«l!Jtt, Si l^il 

[0 16 4] SI 2®«fliJ<0«f«jattt, Tfi/U • f5 
>1f ^ S> 3 >C0WR ead, Inval idate 
XteR ead&Inval idat et^'J v^** *y 

^»*^H I TMi&Si, TteAXfCttT^XX-y 

[0 16 5] dtlte, WJJW2tC*5^T, t/'J-yv^A-y 
>"^<£>Xfr- h1flE<Dm&\Z\tt<b±1£L<DC PU^t *y 

U yy*ty>a<DXf- K*«E©i*fC, /U7'J *y 
CPU^Xf - hMOD^— ^^TtifcCtl;&t), 

£©*S*STffiAX * h^>if^7 V3 >©afT7CO/tX 

£H I TMtT^o 
[0 16 6] 6l±R«Lfc«l!Jl:ffit)t/Uyu 75;* 
$T&rt7>\ztt?*7>Jt — 7mJi&&0t?&z£\zl: . 
0, **y>a. • zi>isXT>zs&m&*TZ>ZLi:tfi*I& 



[0167] [2. 3] yj7y^t7ya^Xf- 

Tte/ > CX(3^fT^nfch^>if^^3>^§^ 
o fcA* X y U >y V<D ~f U *y * v is =l CO X ^— h <Z)« 

^-hcoft^cott^-^. *«iatf*ifi2o^fnsa 

[0 16 8] £t\ T{£/\*X • h^>+f^>3 >SrSfrt 
ffi o AX y U u/ ^ **±t£AX f'*f IT h 5 >if ^ >- 3 

[0 16 9] Tfi/U • h^>1f^^3 >#Re adT 

yij *y ^A-y 5>i3.CDX^- h** I T£>o7^±§£iCte, 

f ©/U 7 t y ->i®*Xf - Mi I s 
tz. Read SSttSofcy U y y*t y '>aOXr- 

[0170] TffiAX • h 7 >if ^ > 3 >ffi I n v a 1 
idat e&T*&-DfzM£>\Zte. -en^gt+ffi^fcAX 

[0171] TffiAX • N^>if^ v-3 >rt*Wr i t e 
B a c kT'&'Dfz.m&lZte, -tnSSWffi^fc/tX^U 

[0 17 2] &\Z. T&AX • N^>-tf^ V3 >£§tt 
% AX 7 U *y >?a*±ffiAX K*f LT N 5 >if ^ 5> 3 

^iry^iOSfcX^-htt, SI 3lC3ST«IfJlzLfc 

[0 17 3] 
[SI 3] 
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HIT 


H I TM 


Read 


S 


5 


S 


lQTjli(j»tO 


I 


X 


I 


ft«ad«lavalldate 


I 


X 


I 



x .* as y mta\y 

[0 17 4] CO^MiJTti, /Uyj yy*<±fi/Ul; 
R e a dSfSff L ±fi/U©X7-y»* 

-fZ>„ /Uyj 7y^±fi/UC I n v a 1 id 



[0 17 5] £<B.fc5&«IiJlCttAtf, _h(i/\'X<£>X;* 

[0 17 6] T&A'X • h^>tf^>-3 >*g««ofc 
AX:/U 7 y ^±fi/U ICS IT h 7 >1f ^ y a >£fg 

1 4 tC^-T. 
[0 17 7] 
C*l 4] 















HIT 


H I TM 








S 




Raid 

Invalidate 
3«»dS Ioval idate 


I 
1 
I 


-s 

X 
X 


I 
I 





X : * i; m t£ n 

Z<DMm$m 1 3 <D«»J£»tt*j&tt, Ji&AXtCR e 

t^S,&T&So Sl4©«fliJTW\ ±fi/Uf:Read 

H I TMOW^Ktt*! 3 01BJt[Mt/'U7y*t7 

M5X©«&ttyj * *y zy^CO'AX^- b £ I 

its, Z<DJ:?\zTZC£\z&r>T % AO&'5&&}9&ibt 

ft£ns 0 

[0 17 8] "Tfcfc^ ±tt/XX0X*-7«***3X 

+ t7ya^Iffit^tXf-h I T*5tlr^ili* 
ScftTSo t£^>T, COJ;3&*6K::/y vS?**y-> 
a^Xf-h^Iilt^, +t7->a • n>'>X'T' 
>'>l»aS«5. ±&A*Xl:OCPU*t^>''' 
a*«t^TIt^5Cilt ±tt/U±(OCPUttRe 

&C^U 7 y*t 7 v'a Wa«yn 7 ? SSoT^ 

U 7^t7ya0*Xf-hS I it^CiCiO, 
7 t y 5^al:fi« ^ □ 7 *t7-> 

[0 17 9] £l±. ±&AXK5£?t£*i£: h7>1f?-> 



a >^§Mof:i t^/U7'J 7y^S*ftf i, T 

y + 1 7 y a OX t*^ y a >^^/U 7 'J ft 
fttf±ffi/tXG> h ^ >if ^ i>3 Xl*tTS 'JS7< \zz> 

[0 18 0] [3] ^>J7y*t7VaOXWy3> 
£fr AX :/U v£>ftf£ 

$^nx b& hT7 tf>^7jiC J ^ir^ h 
t^fc^itSS^:, -tOx-^K»jsE-r**^y 

So 

[0 18 1] ST, y*>al:Txe>y3 

ot7 / D7^^^T^5CPU + t7ya^St§ 
pttEtea***. S£^T, M7y+t7yaWW>/ 
3 >£fro Cite. ±tt/UOCPU*t7ya<D 
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[0 18 2] ^mMMMlZte^T. ±4SLrtX<Dh?>1f 

^->a >^^aiLfc/\*xyu y yy y v**y ^> 

yJ^^Tt^*g*6B^ St7n y 
fcC^S^CXt^ya >£fre>o X tf 57 v 3 >l:*5UT 
it. y 'J 7 y ^aO±fiOC P U+ 1 y ^aOK 

y+t7'>i^yP7^Xf- Ft I 1:1*36 
[0 18 3] [3. l]±fi/UJ:OCPU + t7ya 

**8MfcTS;fc«>fctt, /t*:/»J y 5>tt±teAXK*f L 
T I n v a 1 idate SSSfrT*. CCD I n v a 1 i 
date <&5Sfrtt, &CDS 1 5 (Cg^Tfr^o 

[0 18 4] 

[« 1 5 ] 









h ? >*f<? is 3 > 


M 


JoTaJ idate 


E 


Invalidate 


S 


Invalidate 


I 


O 



U y v 7 * ty v a. fc*3 # £ X fc: ? -> 3 >*f Z?Uy{7 
(^Xt-M:S^, ±&/\*;UC I n v a 1 idate 

Xf-NOti*^ cn$T<D* 3 ^4 

h^>lf^i>3 >^g*x-^^yj yy**y 

[0 18 51*1 5©«JWK:tt3«£. /Uyj y>? 
tt. ^ U 7 y * t y y a 07r- h i<M, E. S<0»£- 
\Z±1krt>\tz I n v a 1 idate £58 fit" -5. Zf*) y 
yttyyaOXf-hm E, S ±fi(DC 
PUtty *>i3&«aBEyn y £ £f$^Tl>£ RltBtt*«» 

[0 18 6] &*5. C^Inval idate 



ofc±{4/\*XC0^C PUil §e^CPU + ty>aS 
ttSBUT I n v a 1 i d a t e y 2? 

±ti;u±oc P u©a^i:SR7n y J sxf 
— hMTBf#bTv>5*>©**»fttf, •€■<*> CPUttSK 

707 ^(?)7 :: -^^±fir/N*x^ai^-r^ 0 /uyg y V s 

0, ^Ox-^ICcfcO^Kxfc:^ >»*oyny d7 

[0187] a 1 5 sj^ 1 msnm 2 

[0188] [3. 2] yjyy*tyy^r-*(D 

yUyy+tyya^iSrf-^S^^t 

KW r i t e B a c k SSgfrfS. 
[0 18 9] [3. 2.- 1] IWttl tSffl-r**^ 

COW r i t e B a c k cofgfrte, S 1 6 <nm$&\Z^r3^ 

[0 19 0] 
C«l 6] 









h 5 -> a > 


M 


»rlt«Back 


C 


O 


s 


o 


I 


o 



/Uyj y vte, y y >^CDX^- blZ&rS 

<^T, TftAXKWr i teBack^frt^)^ 
£&£-f£o Si 6 (C^"Tcfc-5tr, /Uyjyyfl 7 
U y y*t y yidUf - hM©iSl:©*, TffiA* 
(Z*fbTWr i t e B a c k£f£frT£o yy** 
yya)J^f-hMia*KO«6H -t^'J yy+ty 
yag^feoT^Sf-j'tt/O^tU t^WST 

a&0, SfcftJiKi (Si) *»£LT^*i«-?-a>±ffi<& 

C P y S/j. y v- <0§£r^-* 

^ -5 d t & ^ e , CO J: -5 Um^riz 9 CO TIE 

[0 19 1] Istt&^T* ^Jyy+tyya^MOt 
€f tttt, I n v a 1 idate CioTifi/UWC 
PUi^rU y5>**y yaCiSRSfttaK^Dy 

*B?La«fca*ofc«dtt:/y yy^t^yagt^o 
T^^— 9ffi ? Wr i t e B a c k h^>if^£y3 > 
tCi^T/O^^y — ^Jyy 

*^y 5/i*«ESfcttS<0i*«Ctt, /U7U y vtt* 
<>y^y^£0^-^O#^Hbt4fT^)-r, #CS^^ 



(28) 



- 1 2 8 3 4 6 



^K*f-r£ I n v a I i d a t e £f8fr"r*. y V 

[0 19 2] [3. 2. 2]M«2 6affltS*ft 
**EOt#C W^Jyytt^>aOJ:tt?)CPU 

/UyU7yll ±S/U±<DCPU*V7^aS 

(0CPU*ty'>a^f-hM7?*5iWt iftiS 
[ 3 . 1 ] Tltt^ Lfc I n v a 1 idate K:*rr *± 



a 1 idat e£§tt$t££* XX LTH I 

X-^jHteH I TMt&5. 

[0 19 3] &*3, Xf-hM^CPU^f 7vaH 
/uyj 7y*6 I n v a 1 idate SSWffiSi, 

OT, /U7^;yllJ:ttCPUttr>a*5^f 

[0 19 4] Lft^T, <Wtt2taflirs«dKi5tt 
5AXy»J y^STffi/U^Wr i t e B a c k <D 
ftfrlt* 7 l ) ^ytf-r/j^f - hfttfl n v a 1 

idat e«r*fT"S±fi:AXOX^-ye«i:tatJ 

[0 19 5] 
[*1 7] 



Xf - h 




^-«*-B-ITB 


±&rt* <Z> * * — 


M 
E 
S 

I 


ffri te&sck 
tfriteBack 

O 

O 


tfriteB&ck 
O 
O 
O 



**EXI4MOtSl:, ±fi©CPU*t^>a#Xr- 

>^gdXt— M*E3U4M<£>«£(;:, ±&/n*x-x^- 
^e**«H I TM»C7iSpljiEtt*«*S. Lfc^bT, S 
1 7T&4, ^'J y y + t y vaO^T- h^EXttM 
T\ ±1£/\*X • X* — y»*a*H I TMOii^tCfcL T 
fiAXK** LTW r i t e B a c k Sfgfr~r£o COT 
r i t e B a c k K cfc r> T 7 >J ry+fry^^-f 

^Jyy+ty^a) WfiOCPUttyy^ea 

[0 19 6] 7U7y*t7yaOXf-h«/ 
<a«*T*oT*>, ift<0CPU + t7ya*^T7 

tf. C P U + t 7 yaOXf - hMOf-^^x t' 

/^'Cg:^ C<0«^, I n v a 1 idate lz*ft* 
S±(ftAXOX^ — ^tt*ttH I TMa^tntS. CCD 
£€T, Sff^^r— 9 VS.?*} 7y^t7yaWlT^ 

tt7'>aOXf-h#M-C, ±<£/\*X • XX — 

rt*H I TMH^&ICH /U7'J yyttTffi/UI: 



»LTWr i t e B a c k ^%fTf C^if, 

y U 7 y + 1 7 y a ^St btl^r-^tS^, 
[0 19 7] 7 / 'J7y^t7ya^Xf-hE 
X\ ±{£/\ # X • XX-T^I&^H I TM&Lft<Dm&\Z 
«, ±tt©CPU*iry->3.3&«xy-hM-e**RriBtt 
te&^OT, CO*^tzt4Wr i teBacktS^ffl 

[0 19 8] &±mWLfzMmiZLfztf^T±&/*X^ 
<D I n v a 1 idat e 0>38ff StfTteAX^OW r i 
t e B a c k(7>f§fT£7? 5 ClttCckO, ~>XxA±#0 
•vv'jl • 3>yXf>y^ij$L^^yU yv** 

[0 19 9] [3. 3] h5>tf£->3>«L3i:Xfcr£ 
->3>&3£t7)W^ 

***S»ffi»c45*tsy»J 7y*t7yaWW 

y3>©gHtft^ftJhfiAX' h^>1f^>3 

[0 2 0 0] MifcLfc«fc3»C. ±ft/U • h^>tf^i> 
3 XDT KUXCMt^yU 7y*t7ya©7D7 



(29) 



- 1 2 8 3 4 6 



±&AX • h^^^^aXOfflSSitfeSCiiJi-C* 

[0201] (a) tCT, *-T%x.6*lS<0te. xe 
^>3 >**ICfroT$*:/ny*£*«Ufctfe. ±ffi 

[0 2 0 2] Xfi^a >fflSK*5t>Ttt, IfiCPU 
>3.©H8a(j{t©fc»AX^U yy*6 I n v a I 

idat e*fefT^Si&«****OT. CO^Tlfi 
AX £<£/B Ltt^ H 5 >*f9 is 3 >5tf?7zC P U \Z± 
&AX£^ofc^#tt 0 COfctf)^ 

»4, H9>lf^'>3 >^fT7C^CPUtI h 

7>f?>'3><o«jhM«}SSi/T, t^7^±&A 

*3/3>*<r>o^»7LTAXS#ttLfc». 3r£f$ 

fcfc, CPUtt'J h^-fflMB**-*-* 

[0 2 0 3] ^<Z)t€rofflS©8»ni4£tT<OJ:5tr& 
$?\ ±ffiAX • h7>1fj'>3 >«r§W-ffio*:A 
xyj y vtt. yy+tyyaS^-^l/tllf 

U h5<*T«^SU*LTh^>1f^^a >5Sff7cC 
PUJlU h^<£fi^U lWya>Jai (_t&CP 
UOInval idat e^/-f ^^EU^CDW r i 
t e B a c k) £fTO<, — AX7U yy^SO'J h 
9*f »mi***Sttttofc h5>1f y*i>3 >f£fr7cC P 

SWRff-r*. d©W»fT«r^tt. AX^UyS^^^tt 
SXt^ya^IWLT^O, AX^U-y^teS 

[0 2 0 4] (b) »±IBWLfc«fc5&y J*5*f *fr3 
^b, «»Wi:S«h7>1f?S/3 >^«T**T<0 
It^ya >**557 Lft«CPU*6h5 >"tf * ~> 3 > 
ffifryny ^^ffi^C PU^^CD h^>tf^5>3 XrJ; 
t: y* i> 3 > *ff to s & < & * 

[0 2 0 5] ua)ii«t»&i:»«f*fca6©*StL 

-> 3 >^yp y ^ Sr-e-oA y y 7 \Z — WfW^iBiB L 
TyUyy*t7'>aSSH ^ctr C P U*>€>© h 7 > 
if y*->3 xoHSM^ff^itoti^tD/^yy ztcilML, 



[0 2 0 6] B3tt. C(D*ai:*^S/uyjyy«) 

T\ ±ti/U 2 0 tTfi/U 4 0 tOB© h 7 >f ? y 
3>O(!l»Sff7/U7'Jyy3 0lt cn$TML 
fcAX^U!V^a*»ff6j6fT-r«Axyu *S*tt»» 
60t, xei'y3>J**0*t7ya^P7J'*-fiF 
W i:ftttt 5 X K ? y 3 y 7 7 6 2 t tt. It' 
2z/s >/ty7 7 6 2*4, iijByn *y y-co^— Sn^-^i 
»*«lt5f-^7 7 7»6 6i:, iftj&y'n v 9 <DT K 
l/X6»«n7KUXI/yX^«6 4i*tt5, & 
Xk'?y3>A7 77 6 2tt, ft^avJ^Of- 
*Rtf7 KUXSfEttrT* *a<7)h^>1f 

3 >/t-;7 7 6 2 »4i^B7i^«**/h*0i(OT-y-< Xt>/h 
S<, AX7U -y >?fM«IMR6 0 Ln—<D^y^<D±.\Z^ 
0iitrc<t**T#S (-6&*fw, 7 / U7y+t7y^3 
1 liML I £»fcTfc»KlMX#**<ft3&#. A 
X^U y vfW»ffl6 0 iH-W7^±l:*filEt5C(!: 
»4HJi-e**) o 
[0 2 0 7] H3fc*3HT, ±ftAX2 OliSBfrStlfc 
h7>"tf?'>3>*/uyu y ^ 3 0 o fc« 
£\ AX^Uy^M»«6 0»4, tftiE <0 «t 5 K :/ U *y S? 
+ t7ya3 1 ^X3?-yith7>1f^y3>^Xy 

yj y ^ftd»*6 Ote, h^>1f^v3 ><7)7 KUXK 
*Ht"rsyj y v** «yya 3 1 WO^n ^©fltffltt 

i/o. 3 1 ^6R*ffi LTX y 3 >/ty 776 2C0^ 
-i'Ay77»6 6l:*«U Slt^OyJOTKI/^ 
^7HUXkyX^CIgf^o CtlRRM;:. AX^U 
7y«»»6 0ll ^'Jyy+tyyaSKOSftyn 

[0 2 0 8] CKOiiAcfflaOiB*, ±ffiAX • 
■tf^^a ><Offia*«pTffi4:3a:5©7?, AX^U y ^*J» 

gR6ot4, mg [1] jstix [2] fpTia^ vtz-m^m 

t)^, /U7U7y$iJM6 0fl h7>tf^->3><7) 
xyj ^y FSfft?TTffiAX4 0 lc h5>1fi7*>3 >^ 
^fTb, C«)«STfi/U4 0COffi(DX-> ? x> h 

>Jy hJ6flPF5>if^>'3> < i:LT±ffiAX2 0 KtH* 

[0 2 0 9] fit, Z.<D'&, /«7'J7y«W6 0 
tt, xfcf£->3 >/\**y 77 6 2 RPiiiBLfcyny^ 
twraxtf^3/3>«LStff3. r&to-&, /U7U 
^y >?Mffltt 6 0 »4. iiiffi Zfu y 2 iZttTZ I n v a 1 i 
date V^y+r? z/B >$:±{4/\*X 2 OtC^EfTbTC 
PU + t V zsa.ii 7* J y -J^-^ *y yat^)3>yXf> 
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«6i:UTtt/U4 0 CWr i t e B a c k H5>1f^ 

6 0 [4, iligty d ^ £ I n v a 1 i d a t e I: 
*fLT, ±&/U±OCPU^bMXf-hC7)yD7^ 

^JgiJUT, CO*«$fttSfcy □ y ? « ^ ij y 
f4, yy*t7 ^3 l^^iiiBLfc^— ^ 

»4, Wllf^f-^tftoT^*. 

[0 2 10] ClQ«k:5K. H3<0#|j«fzJ:fttf. 

CtWTSS^ft, CPU««««Ii:h5>1fJi/3>6 
5fifTLT3&> h7>1f ^>3 >^tSt5ST©Rf 

[0 2 11] &*s, a±©KWTI4, E3C0«J5£tC^Ct 
-^IIKWctx fc^ 5^ 

* * » k a , ±& a x a nt ^ & w- ti 

lilnval idate SrKff d *fc± 
SAX I n v a 1 i d a t e **S§7T*ltf lOT *>T 
fi/UCWr i teBackSJSfrnct^-CSS. 
IM^T, C<0»^l;:tt. h^>1f^v3 >l:»T-5 
fiLa^JBfaWfC I n v a I i d a t e-^Wr i t e 
Ba c k£5£?TT£££t)PltgT&£o 
[0 2 12] H 3 (BfcjsTCtt, Xtfi7va>»ft 

<0yn^i7<0iaiB»Bfi LTXt^ys >A777 6 2 

^SiKl+tyvae 8 t>T££o 04K 

*^T, IMl+ty>'a6 8lt R^PyJSftBtS 

Tfe^o H3(0xe^^3 >A-;77 6 2 £B!40t§#j 
*ty>i6 8i©a^l Xt^i/3>A'777 6 2 

nfcyD 7 ^tt/U7'J S^»J WSR 6 0 35^tt*U-Td 

3 >*±ffi/txa>S***ffiofc»fi\ B3<0*jBdrt?ttA 

xyu v v*jw8B6 o tt-e<7) h^>+f^->3 >t*rrs 

S:t#"CS5, fzfzL. iil+ty>a6 8<Dlt!lWB 
XWj/3 >A*y 776 2 <7)$iJfflIcfc 0 

H4<0/tX^»Jy5?ftlW»6 OOBBflljaJi. H3 



[0213] [4] u h^-rms 

me [3. 3] iC&^T, ^'Jyy + tyyaOxe? 
v-3 >^S&«^i:45tt5 h7>1f57^3 >©'JK5 

[0214] [4. 1] X:/U:y h4Mz±ffiAXC»JCD 
h^>if^>3 >^f£fr 

xyj y M;:J:0TteAX«8fTLfch5>1f£ 
•>3 >IC»"TSTffiAX36^<OiC«F**AX^U y v£* 

ife^Rffanfe h^>tf^f>a >3&*«ffl-r*^s 

^ 2/3 >K#T£T{£AX^b CD U y^*t y 
[0 2 15] C<0«fc3fcmiit»MTS&»K*r#* 

y^tf^WLft. ±te/tx • h5>if^->3>esttWo 

7>tf ^ ~> 3 >OX7 p U y hSBA&^cfc-SK-rSdi: 
ffc^, /uyjyyU h7>1fi?v3> 
SrSttBtSck, 7 7^SB^5 «!: t tjlC^'J y y*t y 
va^X^-^l, xyj7hWo§^/:h7> 

y+rzi/s >*u h?-f coj^tc-rn^ X 

7'>i?D7^^ »*SKff**l«: h7>lf^ V3 > 

[0 2 16] L*>L£t;&*S, :OJST1t ffiO h7> 
1f^f>3 >OX7 p 'J y b*lz5£ff2tlfz h^y+ffisa 

[0 2 17] »10*j*J4, X^'Jy h*Kh5>-tff 
5/3>rt«5BfT£*lfc«*, -?-^N7>if^f>3>^aS 

ij y V* + y f> ^ co y D y 9 zmmfz ^ 3 * 

5*teT*S."-WA«- R e a d h^>ifi7->3 >fr4, 

WAtlSfca&^Dy ^SrttfflTS^ Inval ida 
t e H5>-tf^f>3 >t4, X^JyUftiLTfeyn 

[0 2 18] CO^fiETt4. AxyjyS;!! 
AX - h^>lf^~>3 >^§ttSt^ch, 77^^ia^T 
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-T*. fit, xyj-yh^^fl ±ffi/*X 

0^h7>f^y 3 >^)xyu >y h^Btflgift 
[0 2 19] CCO«j5XIZcfctl«, tty^nyJt 
[0 2 2 0] S2(^*feft xy>J7h+©h7 

3>o^>jh7<«i:^^m§. -$-&*>■&. c 

cO^ffiT'^, xyj7 h*»C«ffc^«fr*tlfch5>1f 
t?isa>ifi+ mtEX^Vy b*P<Dh 9 >*f iris a 

[0 2 2 1] H5lt CODi^ttU 

[0 2 2 2] 0 5l:^^TH A77'Jy>?3 0rtl:8 
SEX^U <y h*CD h^>-tf^>3 

^X^ 7 2#Rtt5nt^5. 

[0 2 2 3] $f» H5 0i«i:*Jt5X^'JyHI« 

±fi/U2 0*^att«toJt h^>1f^i^3 >^X7 P| J 
7ht5tft)|Lt*^ Sih7 >'*f{7 z/s >(DT b 
l/XCMt^^t y yiHDT K UX**£3R 

X^J7Hl«ll/^7 2l:lit5. X^'Jy 
h^Ui^X^7 2(ZS^^tl^y Kl/XtS^t4, 

3 l*«t7 h7V->7f^^a 
«syP7^M>f7?X&tfUx< 
#^T&& 0 fit, X^'J *y h^cfcOTffiAX4 0l:/ 
58frLfc h5>1f£->3 >tZ»'rsiS«:*«H0, /U? 
'J7yiKi»6 0*>S±ffi/tZ2 0l:#LTXyj7 h 
fc&b 3 >S»fTUfc«F^"C, S»h5>1f 

*->a >(:*ftsxyu -y htifSgl^X* 7 2 0SflfcW 

[0 2 2 4] Lfctf-pT. 7yiJ7M*l/^?7 2 
Ktt. i«EX7U 7 h h 7 >f J y a >tfffiffit -5 

&*3, X^'J 7 H»»l/S^X# 7 2 BSS07 H 



3 XOX^'J *y M:*tCTt?<i:&oTl^ 9 
[0 2 2 5] X^U *y h«»U^X* 7 2£JH<^ 

fc±&AX • K^>if ^ ->3 >C0U H^-f^fcO^T 

[0 2 2 6] _t{£AX • h^>-tf^>3 >Srg^UCot 
AX^'J7y«»S|i6 0lt ^CO h^>ifi7f>3 >07 
KU-Xt^, »«T5*t 7 ->a^o 7 ? ©7 K l/Xf 

07 h>Xi^Xy'J >y MMB 7 2Kgg*£ 

[0 2 2 7] dCO^otZ, H5l:^tA*xyiJ7y3 0 
fzJiJltf. X ^ >J 7 h h 7 >if * y a >*tfifflr 5 

[0 2 2 8] fc*3. X^iJ7h««l/yX^7 2i:X^ 
U *y M/fch5 >1f ^ > 3 >C0T H UXfif$g£T^T^ 
e-rs^fcOJZ, X^'J7H/th7>lf^y3><D3 
S^U 7 y * t 7 y a Sftffl t5 h 7 >1f ^ y a >Si 
»JU COi5&h5>1f^y3><07Hl/Xf»«O* 

■rct*«T€rS« fc*5, yj7y*t7yi*«fflt5 

[0 2 2 9] WE»iatf*2 0*jttflffflrtl 

[0 2 3 0] [4. 2] Xt*^X3 >/\**y 7y tcilffi* 

COttSEtt. KrC [3. 3] (b) (H3#Hi) TRW 
l/txb:^ *> 3 >A *y 7 7 Sr^* fc«/S Ki3 0*T£ V 

3 >A*y ^yfwiiiBb, ^eit^y3>«^7 

>#±ffi/t*fc5EfrSn&«^ xWy 3 >/\'777 

ifciiat^-^tarr* h5>if^">3>i4'j h^-r-r 

* €r iliB S -frT ^ « m ±{5 A* X Kff 3 tl/t b 5 >if 

[0 2 3 1 ] fCT, **Sfi»|g-Ctt, u©«t5a»ft 
(C, ie?'>3>A777rtOf-?07FUX<!:h7 

>tf^ V3 >ot Ku-^i*jttt-r-s*at»ws. -t 

IT, JttiOltS*, h7>if^'>3>07Kl/Xi:-S( 
T^>T H l/X0f-^^xh^y3>A777i:« 



(32) 



&m¥-9 - 1 2 8 3 4 6 



[0 2 3 2] H3£#JgLT, :0)ifilcl:*W5/Uy 
U y 5*B»fts*IWrr *. ±&AX 2 0 \Z b 5 >1f ^ 5> 

7 6 2 <DT H UX l/vX^ 6 4 Cli^ntt^ 7 K U 

7 KU-Xt^7 K l/X 1/^^^ nT^fc«&i: 
tt, /U7'J !y^f6d»aS6 0tt±tt/tX2 0f3*fUTU 

[0 2 3 3] CO«^{Ccfctl«, lt^y3>A'-;77 
[0 2 3 4] [4. 3] Ttt/U*5 0'J h^-f JiSfl 

»fc h^>1f^i/3 XOHSSffSf?^ t^-5«)5Rt)#A 
[0 2 3 5] /UyU^ry^MWftt^) 

3>l:TUh7-f»7OTSUW5. fix, -toy 
H5< »T«^«rSWltofch5>1f^ ^3 >f£?T7cC 

[0 2 3 6] ZL<Dm&\Z&n&, TfiAX*6«)'J 

[0 2 3 7] £l±» *jSM»!^»JBA*5/*?A<0» 

[0 2 3 8] B6U:. ^«i[:^^^/Uy»J7y 

[0 2 3 9] 0 6K::feHT\ /U^'J7y'3 0 0H ft 
*M6 5 0 0-51 0 (CcfcoT±{4/N*X 2 Oifl^O^O 
SeOSffl^ fl^f$S5 1 2-5 2 2K<fcoTTtiCAX4 

[0 2 4 0] Sfc", /U^'Jyy3 0 0O^iJyi?+t 
7'>aH B6K:i5HTtt. ?i/RAM4 0 2Stf*t 
7yaRAM4 0 4*6ifiSftt^. ^-f^v^R 



AM4 0 4H r-?S^P7J#fit»«n. /^E 

>t^7 ^ xa5tw*nc-rs7 > h uxo^d * ^ 

—73, ^y'RAM4 0 2fi, +t7yaRAM40 
4CD^7 r D>y^r < htr7C^EU7 KU'XO^yffiSftJWU 
T*5!K *t7yaRAM404 I:#7d 7 ? CfeMS 
tlTt^5x— ^^ifO^^EU 7 K UXCOx— *T*£>*> 
^LT^So Sfc. ^^RAM4 0 2 te, §^07^ 

[0 2 4 1] H7^-r«j«a)BrJB/XX->X?A 
£Wc£-?T, S16 t'^Lfc/N'X^'J 7y&^'J y v 

'J7y#0»tf#lt, 7 / U7y+t7ya#0^# 

COWc&t^Tte, yU7y+t7ya(i^ 
-f h7 7 t>^*ao* t y t LTRS 

[0 2 4 2] C<0»fP«O«M«ttlltaT^«-r. 
[0 2 4 3] 

C_E_U #_0_: 7 KUXA0)f-»S^T^a^ (7_ 

K UXAJr»j£t"*C PU + t yyiW + t ^ ya7n 

yj7y*t7ya#0 : 7Hl/XAOf-**So 
T^&H. 7 FI/XAl:Mt^^P7 9\Z\&T 
BCD^-^Xx— hMT»ttSnTlriS 
CPU#1 : 7 K l/XBOf-^SXf - hMTfifo 

yj7y+t7ya#l : 7 K I/XAc7)f-^^XT 
— hMTj$^T^I> 

CPU#3 : 7h>XAOf-?^Xf-hMTKfo 
HT, Cl<7)<t5>S:«]fflttlS*^- CPU#0rt*7KUX 

[0 2 4 4] (1) CPU#0I1 S5Wt-r>aS 
«3R-TS t>OC0T h* UXA^-^T^ffiL&^T, 
±fi/U # 0 I: R e a d h 7 >1f ^ y 3 > (7KUX 

a) £fEfT-r* 0 

[0 2 4 5] (2) /Uy>Jyy#0ll ±&/\*X#0 
*>S**K5 0 4«gfil/Th7>if?5/3>©ia 

(Read) M7HUX (A) ^tl^WM 
«• ±tih7>f?ya>A777 3 1 2» 
©SS3 1 8, T{4A*Xffl^«^[Hl?S3 1 4(CA^^n 

Tfc^, (2.1) ±ffih5>1f*->3>/t777 3 
1 2tt. A*Sftfc±fiAX • h^>1f^va>C0@ 
A. 7 HUX^xyj 7 H I D^if±(4AX h7>f 

^^ 3 >«cHT*tt«*e*tt-rs. xyj7h 

IDtll A*X±<£> h^>1f ^>3 >£^8'jf ZfztfXD 
IDT*0, N5>1f^->3 >£3SLfcX— v?:n> h 
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(CPU, /uyU'r>*?) <D I D <h^ii-yi > h 
F*q-CO h^>1f^*>3 ><£> I D£<g-A,T^£o 

[0 2 4 61T4M. £<D»fts«lT?tt. h^>if^> 
3>il "Re ad" , "A" &tXR e a d tc 

WOST&tl&XT'U-.y h I D&£<0««W*±ffih5> 
tf^va >A7 7 7 3 1 2 tw»*fl*ns. 

[0 2 4 7] (2.2) *yj-K[Hltt3 1 8*4, A?7£n 

^'J-Ki»3 18lt A»Sft&7Kl/^5-f>f 

0 2tlA^-r^>«, ^^RAM4 0 2it A^*ft&-f> 
5 s y £ X tc *f J£T S^PyJO^ ^t#IB& X ir- h * 
*^U-K@tt3 1 8 tii-r. 
[0 2 4 8] ^yu-KHB3 1 8tt, ^^RAM 4 0 
2^e>iI*nT#fc^y<t h^>+f^>3 >-7KI/7 

tit, a-rsa'&fzttK^ynyirox^— 

h«TffiAXffia*J£igtt3 1 4t;i±{^-r^>o 

£\ S87n y ? <D7f - h ^MX« E XI4 S t fttl 

tf, +t 7->aRAM4 0 4W:Re a d«)8*T5r 

[0 2 4 9] — PJ*#^— a<Z>«£-»4. **y->a 
R AM 4 0 4rttC«R e a &tfi&$CtZ> : r—2\*t£.^li 
l^:tftOT, *^'J- K0B3 1 8 S4R e a dCDS 
*tS7 K l/7AI:»tS7U *y i?*^ v ->aOXf- 
h t IT, X^r- h I *Tffi/tXlH**l36ia» 3 1 4 td 

££>T, 2 if*) — KtHlgS 3 1 8 tt, ^^RAM4 0 2^ 

**Heiatt3 1 4 Hffi 

[0 2 5 0] CKDgjff^jTrte, 7'Jyy*tyya#0 
£147 Kl/AA(3*H^t*^^D-y^lCT F U-XBCD^— 

3 1 8*>ST<fcAXffl^*J£IIH»3 1 4^f4, Read 
CDg*^-^ (7FUXA) Wfil&^Ct^StX 

[0 2 5 1 ] (2.3) TttAXU**l3eH»3 1 414, ft 
^«S5 0 4*v5A*Sftft h^>-tf^V3 >C0S^<h, 
^jnj-HH»3 1 8*^A**nfch5>-lf^">3> 

•7Kl/X^)Xf-hi:i:I^, TftA'X £ tti^T^ 

*««igtt 3 1 4 »4, an i &mmT2>m&\z\zm: 3 x 

t4 4 (WBB'JKttl^ Mtt 2 ££S/flT£«£*4S 5 <DMM 
[0 2 5 2] £<&»fts0m4, ±fl!/U • h^>if^i> 



3>ttRead^0, Re adOJ K^CWtsy 
U y t 7 # 0 ^Xf - h li I fHWlft 

5&3 1 4tt±fi/UOh7>if^y3 >^A7 P| J ^ K 
U TffiA*Xf;:*fLT7 KI/7AOf-**8*t5R 
e a d^SEf??"* 

[0 2 5 3] Tfi/UU*fJ3tHB3 1 4 CD«StS* 
tt, TftA'X h ^ >1f -> 3 • «}#[hI8& 3 3 0 

A^^n^o &*3, COti'&te, ±ffiAXG>R e a d*4 
X^LI *y b$tlZ>(DT\ TffiAXU^«5£@S&3 1 4 

0««U±fi/U h 5 >lf ^ f> 3 > A 7 77 3 1 2l:«[ 

mmztiz* st. z.<Dmmz* ux^>x^[hi?S3 

[0 2 5 4] (2.4) T&AX h ^ >tf ^ 3 >£j« * £ 
^tUgS3 3 0t4, #A6nfc*l€»*taEoT, 7HI/ 
XA^f-^i^nRe a d h 5 >1f 2? -> 3 

[H8&3 3 0*4, Ttt/U7-tM/->'3>iB3 2 8 
K»rJ6<0«^SfSU CtiSattfcTttAXT-KhU 
-£/a >Eh1SS3 2 8 t4, TttAX<0ttffl««r»*fc»K: 
1 4^bTtAXC^LT7-h: hU-y 3 > 
f§^£fg-f£o CO«"CJ4»/tX>4»«7-fcfhU--"> 
3 >7jit£SfflLT:fe9, TteAXZ-t: HU-~>3> 
(HlSS3 2 8 ^4, TffiAXT— bfhU— i>3 >11K3 2 8 
^L/:7-eM/-x3 >Mi:»t§io/U7U 

l©AXB*RI6*flMMR5 1 2^6», gA'X 
yu y> # # 0^TiiAXtC*f IT h^>1f^7f>3 
ff-C**^5^S:4HIS"rs. fbT, Tfi/U7-t> 
l/->3 >[H]?&3 2 8 14, TffiAXlC*fLTh9>"tf^ 
->a >««5Bff ^rilEtaofctirfca^/ty 3 6 2 K 
WIT^^^L, CO«*|t«kf3, TttAXh 
^>-tfi7v3 >flfej« • «itIHSS3 3 0T£fefiR*tlfcRe 
a dTOA7 77 3 6 2fr*>{BmRS 1 6^gfilT 
TfiAXHlil*StlS. 

[0 2 5 5] (2.5) C0)ct3l:UT/U^Uyy#0j5< 
TffiAX^J#LT55frU&Re add Tfi/U^Sfi 
-SfS5 1 6 ^gfilT/uyj 0 g#fr:$C9]k£ 

tl, f0)h7>f?y3>ia (Read) RW7KU 
X (A) WTti!A7 h 7 >f ? y 3 >/^7 7 7 3 2 6 l: 

[0 2 5 6] (2.6) U-X#>X£j5£[H]g&3 1 0 t4, Tffi 
Axa*«gHB3 1 4*6xyj ^y h^fTt?rcC:<h^ 

sr«^t**o, ctifca^srx^u *y hitms 

^J$L, ±&A*X#0Kffi^-f£o ^C*5, CPU#0 
•4. C<0XyiJvMt7flf*S»«t, t>ofcA/±ffi 
/U#0t»»U T«i/XXtr»frLfcRe adO«* 

[0 2 5 7] (3) /Uyj Ott, lUIE (2) O 
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ntzm&. y u 7 y * 1 7 v a # o y □ 7 ^ 

y 3 3 6 fci§jtt£-fr*. /U^'JyyttOil X 

v 3 >*«i&g&»£«. _b{£7\'X #0^Inva 
1 idateh7>^'>3>SMl, SSfcT&A' 
X'xcDW r i t e B a c k h^>if^£/3 >cD5gfr<Dg 
StWJTr*. -r&fofc. (3.1) Tft/\*Xffi^#«j<£[n]& 
3 1 4H liME (2." 3) tZ*3frtS^yj— 1 8 

^3 <8tt, h7>if^'>3><07Kl/ 

^fc*fJE£:-rs*^u/ Vi^Dy^At. i07h'l/Xl:i: 

T, TttAXtti*J«5e[ll»3 1 4 tt, h^>tf^/V3> 
- h **MXtt E XI4 S fcS^Ctt, 7V 

C<0«8B*B, *ty->aftl»iB3 2 2l:A^ 
V3.*J»I11K3 2 2JC-§-*€>nsai*«Ctt, iWya 
[0 2 5 8] COgjft^J-m, «itlt, 7 , 'J7 

OS. L,fc**oT, TttA^U*«S@K3 1 4tt, ^ 
U 7 y + 1 7 y a # 0 0X b*^ y 3 >«gi:^l, 
7HU7BStt7 S'affcHBiattS 2 2 (Cffi^f*. 
[0 2 5 9] (3.2) TttAXttJa«jet§l»3 1 4 coffin 

<g£ftZ>T K + t yyaRAM4 0 4 K A^l 

*t7xaRAM4 0 4ll -t<07 K U-XfiffBJ:: 
g^>*#, xt^y3>Myo77<?)f-^^xt , 7y 

3>Ay77 3 3 6l:ffl*U St7'D7^^Mi 
l:t^)o Xeyy3>/\ f 777 3 3 6tl ^r^S^R 

[0 2 6 0] Sfc, *t7ya(B»IBB3 2 2 S3, ttE 
7F^»i*lWy3>/ty773 3 6 (CA^t* 
Xt^y3>A , 777 3 3 6H d K U-Xtg?8 
y yaRAM4 0 4 j^SSfr+Sfc^ifc^— ^ 

[0 2 6 1] ^OftfHWTHU 7Kl/XBl:»fST57 
□ 7^<^f-^^t7yaRAM4 0 4^blW*> 
3>Ay77 3 3 6i:«f#HiSft, tt7^RAM4 
0 4«^<7)t : -^^7 Kl/^Bi»«Wn»ttf«. 

[0 2 6 2] COjgJ^, *t7yaRAM4 0 4«7K 
UXB^aj6-r*yPy^tt**Sn, Readh7> 

[0 2 6 3] uO<fc7i:. B6®«fi!ETtt, xtf^->3 



>8ftO^D7JSlWy3 >A7 7 7 3 3 6 fZiliB 
±ffi/tx*6SW«-pfch5>-tf^S/ 

ftibt, :«T11 x^y3>i:#5lnva 
1 i d a t e RZSW r i teBack 05510^7^^ 
fc^riz. TffiAX^0)h5>1f^'>3>©aff4POh5 
>*f £ -> a >K*TT £iS##LS£itfTT<5 C ch^pltgi: 

[0 2 6 4] (3.3) TffiA^a^flfiia»3 1 4tt. X 

3 1 8^b^btH»XWy 3 s/^CDXt- 
- hflMBfcS^, Tfi/UCWr i teBack^ 

i 6<o«»jrcfie(r^ fw»2feafflLfc»ft 
7<&«fltjKseoTfT*>n*. 

[0 2 6 5] ^<D»ffWTI4, Re a d07 h* 1/XAlC 

^■Tfc, T&AXKWr i t e B a c k £fr3 d 

_[ 0_2 L6 6 ] C^JS^^S^±eAX h7 >1fg-> 3 _ 
>A 7 77 3 1 2fCA*j£*U **JCh5>1f^->3 >0 

[0 2 6 7] Z.<Dmmtzm^< Wr i t e B a c 

k <03Bfrtt, ^dcRMf *±ffiAX #0^InvaI 

idat e*^TL*:»Kfft)tlS. 

[0 2 6 8] (3.4) ±ffi/^m*«3eiHltt3 1 W 
IE (2. 3) K*3«-S*^'J— FEK3 1 8 t^S ^ffi^icg 
«CTftAxm*«3eig»3 1 4tH«l:LT, 

Xh^y 3 >^g^Jgt^o C:tXt^y3>^ 

±tt/^m^*|SH»3 1 6 
tt, xt*'>3>JJ«07'n7?0XT-h (Tftb 

*re*i 5©jaii]i:aoT±fi/U'\oi n 

v a I idat e <Z>fEfr€:SH£"r*. fit, ±&A*X 
tti»«je[S»3 1 6tt, C^SMEKfcDT, Inval 
idat e©Kff£*iRT*«#fc±teAX H5>1f* 

->3 >£/s • 304 trm^-r^o 

[0 2 6 9] :©IfSgttSoft±fi/U h5>1f* 
*>s * ftftlalft 3 0 4H Inval idate 

H5>1f^'>3>€:^J5R-r-5i*fC, ±fi/U7-t> 
U-->3>[HlSS3 0 2»z»LT7-ehU-->3>t* 

_h&A*x h5>if ^f>3 • ffi^tHi?S3 o 4^ea 

W-;7 7 3 6 0 S^IT, ±fi/W#0 CInval 
idat ea*5S?r£ft£. 

[0 2 7 0] CO)»fts«Ttt. ±ttA^aj*«SS»3 

&A*X h ^ >if ^ > 3 3 0 4l:tlnv 

a ! idat e&*Ef$.£tl* ±fi/U# 0(Dlt'^y3 
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COR e a d 0>58?t<7)1M ^;U)WI*fc0;fcSS. /U^'J-y 
0*5±tt/U# OtC^LT I n v a I i d a t e 

C 0 2 7 1 ] &±\zmW Lfc ( 3 ) Oflitt, ffrfB 
(2) (OfflgtraWttfrLTfrfctt*. f l/T, CinJW 
*yXfA^i, (2) (3tt<il#<7>h 5 
3>£tl3 ( (4) - (8) ) <h, (3) lCtt<Xhf^S/ 
3>fflS ( (9) -(11)) tSffS. *'>XfAI: 

CO 2 7 2] (4) /U^Uyy#lH, flftE ( 2 ) T 
TffiAXKfgfrSftfc h^>lf^7 i> 3 >^^&-^t^>o 

AX - h 7 s >0)«S (Read) 

X (A) £f#T. iin5©iS*Tffih7>1fj7y3> 
A'777 3 2 6, 9if x )— 3 1 8, ±fi/Uffl^ 

fJSIHSS3 1 §\Z\fiT2>. T&JrS, (4.1) *~R£h^ 
>-tf^ya>ny77 3 2 6H AASfttTti/U • 

~>3 >*»ff LfcAX^U 7vW I D&£T&AX 

[0 2 7 3] iLOftflsfllTtt, h5>1t^'>3>ia 
"Read", 7FI/X "A" S^)M^Tfi/Uh7 

[0 2 7 4] (4.2) ^^U-HS»3 1 8 tt, StoEOX 
f^yai) <tTO:LT5'yRAM4 0 2&SMRU 
TffiAX • h7>1f?y3 >©B*x— ^(C^fsyu 

±teAxa^#i£iHi»3 1 6^tH^j-r-5. 

[0 2 7 5] dCQ^JTte, yj7^t^>a#llt 
R e a dCDg^c^— ?S7f- hMTBfWLTH-SO 

*^'J-KI»3 18^6H Xf-hM^t^ 
#**±ttAXffl**ISISl»3 1 6t::-^7L<btl-5<, 

[0 2 7 6] (4.3) ±e/U[K^lD]K3 16H A 
^«S5 1 6*6AASnfch7>if?S/3>l»i:^y 
'J-FEIK3 1 8^6A**nfch9>1f^5/a>^ 

tsxf-h^tat^e, ±(sax# i jcKfr-rsi- 

C<0±ttAXffl/j*ISHtt3 1 6©«J&B*tt. 
JiffiAX h 5 >1f 4? > 3 • «}$[e]2& 3 0 4 \ZXil 

[0 2 7 7] (4.4) J:li/Uh7>^y3>M-S 
8i»3 0 4H #A6tLfc*Stt*fcfieoT, 7KU 



XA<7D^-^6g3£-f £R e a d h^>tf ^ ^3 
J5)tT£o ±ffiAX h^>1f^->3 >^lSE • ««f 

[3»3 0 4tt, ±ffi/U7-eM/->3>iB3 0 2 

irms^fi^^^L, cn^sttfc±{4/\*xT-e h u 

->3>HB3 0 2lt ±&AX# 1 Ofitffi*S»5fc 
ft\zmm& 5 0 0A^±ffi/U# 1 f:yi/T7-t* K u 

-->3 >«*f*3rr*. f lt» M/U7-t'hi/- 

->3 >@8S3 2 8tt. C^)7-h* h U--> 3 >m^l'*f 

/Uyj 7V# 1 *±&AX# 1 C:*tLT h^> 
'lf^^3>*aff'C#**g***|g'rs. f L/T, ± 
<£AX# 1 CWlt h7 >1f ^ v 3 >*5Sff RlfiBtttt) 
±<4AXT— fcf hU— S^3 >[slK3 0 2«Bi 
AAy 77 3 6 0l:»LTBfjtWOTfi»L, 
±&AX h 5 >1f 47 v 3 • fi^ESS 3 0 4 

StlfcR e a d^ffl^A'y7 7 3 6 O^bfi^S 0 4 

[0 2 7 8] (4.5) iOcfc7i:LT/UyU7y#l* 
i&AXKttLTfgfTLfcR e adit ±{£AX*£fs 
*»Ml5 0 4*ifiLT/Uyj yy# 1 9 
tU "£<D b5>*f9i'3 >mm (Read) &ZfiT\ i \s 
X (A) *±<i AX h 7 >1fir v 3>A' 7 77 3 1 2 (3 

[0 2 7 9] (5) ±ffi;U#ll:»«SftfcCPU# 
2^'# 3 tt. /U7'J y y# 1 *b±&AX# 1 
fT^tl^Re ad^tz^t^o CuT, CPU#3« 

T(^£(£>T% CPU#3ttSRReadi:»LTHIT 
M^XX-ytB^*r^<h<i:^tr, T 7 K UX A \z1$fc? Z> 

5. 

[0 2 8 0] (6) /Uyj7y#lH CPU#3* 
^tt^SJlfcX-r— hM^T-^C^^Tgt^yj y 
v i/zL<Dm^7a v 2 &WM-?Z> £*KT{fcAX 
fc-eco^— *£W2jU sei:Tfi/ui;Sl/THiT 
M^X^-^W^o fit, /U7 / 'J7y#lH 

ists, -r&fc-s, (6.1) cpu# 3*eta**nfc 

Xf-hM<?)f-^il ff-^SI 5 1 O^ISLT/Uy 
•J7y#ll:A^StlS. dcox-^^, ir 1/47^ 3 5 
2S^LT+t7y^RAM4 0 4 I;: A7j£*l-5 £ft 

ff^S 5 2 2 68ft l/TTffiyui:a*sns. c 

CT\ +t7yaRAM4 04^RayD7^©f-j' 

rtsttiwec pu# 3*bo^-^iCctoTSSf^n 

^>o u(0tM + t7^iRAM4 0 4(^tc4Dtt-5Mff 

Xfy^fiS) tCSL/iJ;-5tC, /U7'j7y#lil 
a6*i:flrAX»C»UTKff L^R e a d £{§^l§! 5 0 
4 6«E&LTIfc0j&ir*, C<^±ft/UReadh7> 
If ^^3 >OT KUX*TffiAXHi^«SiaK3 1 4 $ 
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£^3.SJ»ig»3 2 2 tt. C07H^iS*^>T7 

M4 0 4tz^K2>Zi:\z&0K%i m $'*<g7ny9$:ftfe 
TZ>* CO J: 5 I: ITttSS tifc^ □ 7 * l:» LTfll^ 

«^i»5 2 2^bTffi/^XlCtB^$nfcT r -^fi, AA 

u icfe a* a ft- ^-^rtaEosw^fffcft*. 

[0 2 8 1 ] (6.2) /U^'Jyy#l*5TffiAXl:» 

3 2KT*J«£ftS. T{£a*XXX-;/M^£/£[e1S&3 
3 2KHU «^i»5 0 6a*SO±ffiAX<0A* — ynB* 
(±fi^CPU^^-yffi^^7-<t™ KOR) 
Xfy^(4.1) TTfi/Uh7>it^y3>A7 7 

7 3 3 0i:»iiftSfttTffi/u- h^>tf^s>a >oi 

mt. ±ttAAa^«3t[gtt3 1 6^X7^(4.2) "C 
fttil Ltyj 7 V 7 ya^Xr- hi, rt*A*Sft 

::t- t *J*<j 1 &mmi<fzM&. Tfi/ux^-y 
aj**flciaa3 3 2tt. T<£AAh^>lf^>3>0Da 

y*fr>a^f-h R ±&AX A X - ^iSS^a 

tt5 1 8e«*LTTffiAAlCffl*Sft*. 
[0 2 8 2] CO»fP«Ttt, Ttt/Uh5>1f^i/3 
>Wia*ReadT, ^Jy^+ty^Xf-h 
tri"5*ft«)«WftfrSafflT-5»&Tt>. T 
{4/\*AAX-^ttJ^^tHlSS3 3 2 BHI TM&ttif]? 

[0 2 8 3] (6.3) yjy5;*t7^©*7f-htt 
^^SfflHl?S3 2 4TR£$W. ?7^mm&3 2 4 

\zit* m^ms 0 6 a>s<&±teAxx* x 

7312 KftttSftfeiffiAX • H5>1f^">3 >OS 
a**-^x.6ftS. ^^M«fIslB3 2 4'tt. CtlbCOtSffi 
3Xte*l 4 0«ffll:«^T i ViJ7V/ 

/UX^-y^H I TMT±fi/U h^>1f^i>3 
>tfReadSOT, y | Jyy+t7yaO*Xf'-h 

[0 2 8 4] *4nE*rig»3 2 4tt. ift/Uh 

5 >1f £ f> 3 >/\** y 7 7 3 1 2^b b^y+fPz/aXD 
7Hl/XAS:f# 4 COTKlxAAtflftE^AT— hSi 
*9tf5<t MhIK 3 2 0KA2JT*. *^-f NE&3 
2 0(1 C©7 H UXA W >f y ?X»S? j^R AM 
4 0 4«zA*LT*y««0«*tft*tfr5^*^ny 



^SSSU af5i:itE*^f-HS6^yRAM40 

[0 2 8 5] (7) /uyj7y#0ll TffiAXCR 
frLfc h^>1f^ v-3 >l:WtSfi©/U^U 
<0Jfc*£*fetBU ±l£AX#0l3»T£j£S<9£]££fT 

Ax^jyy# l^SttSftT^sfc^ttto-c. 

•JyytfOlt KrlE (6) 77# l^^Tfi 

/KAtittj^aftfc^-^^Ax-ytb^^i^^m-r^ 

[0 2 8 6] Axy>J7i?#0li, CPU#0IC 

SL, i2&AA# 0±tr^fif-r^o Sfc. /uyjyy 
#0te, CPU# O'O^A^— hSr#JIW'r-5fca6(C, A 

U7y+t7ya#0f:ttMo SSil. /U^U7 

-r«cto-B. (7.1) xyj7h**±tfi»3 0 6 
tt, m^SSS 1 8*^TffiAAA^ — yjB»*«A^an 

tffiAX 3_^£/& • «^tHl^3_0_4 

■TS. "TStto^, X^'J7 hiSS£j5JtlU8&3 0 6 it. T 

*:/Uy K««£fiH§ltt3 0 6tt, T&AA A 

±&h7>f^y 3 >A7773 1 2 
!C»ttSftT^S h5>1f^'>3 
>1f^>3 >%fi : 7E^CPUtr*fUTX7 p U y hlMFh 

3//\*7 77 3 1 2 JCH, ±teAxa>e>£W-Btofc h5 
>1f^^3>0«« OS, 7KI/X, X^JyMD 
«) 3&«A^U y hSff-3fc36^5*^««<tftt*ttSft 
Tl>*. X/U v h£«F£j£l5ltt3 0 6tt, C<£>_k{£h 
^y^Z >3 >/\'777 3 1 2^bX^U7 h^ffofc 
h^>+f^->3 >«rttiBU -t<7) h^>1f 2? £>3 ><£>A 
yjy h I D^£^0Dh^>-tf^ ->3>t»ff LfcCP 
UOID^ffiLT, S8CPU_IDl:Jit5xyu 

[0 2 8 7] COftfpffilTtt- A'X7'J 1 rt>£tB 

*j*ftfcH I TM©flWfflf8 5 1 8*6XASft 

*B83 0 6lt ±tth7>fJ->3>A77r3 12 
^bX^J7 htfTofch5>1f^->3>**aL^ -t 
Oh7 >*tf ^ ^ 3 >0%ff 7cC PUO I D (X^Uyh 

i Dct^nru^o c^tii# o) sttttiu c^c 

PU# OJ^TSA^iJ ^ hrtJ* K5>1f^ X3 >C0flfe 
jSEJt^Sitt/tA h^>if^ ^3 >^J5)c • «&[H]S&3 0 

4(caj^-r^o 

[0 2 8 8] ±ttyuh?>f>ya • ffi^F®g& 




3 0 4tt, C<Dif^SCgO*UTXy<J y h*«K5>1f 
?2/a>64«t*. fit, ±&AX7-t*HU-> 
a >tnISS3 0 2ICT±ttAXO«ffl«*ai#Lfc<!:il5 
«*M8 5 0 4*>S±ffiAX#0fC-€-OX:/U:y Hit 
« h 7 >"tf y* '> 3 >#«fT*tt*. 

[0 2 8 9] (7.2) AX:/U yv# Ott, fl-^Jtft 5 1 8 
*>S»fcTttAXX WEXt^T^.S) 
TTft/U H5>lf i^xa >/ty7 7 3 2 6 ttftiWSn 

xfc»t"sx*— ^aj^s^rirrs. doxx-yta^ 
0 6^Lt±e/u#o{;ffi*^n^ 

[0 2 9 0] (7.3) /Uyj7y#0H AXyjyv 1 
# l A^Tfi/UlcW^Sntlffc+t y ->af 

AM4 0 4fc*MfrT*. Tttfo^. Xfy^(7.l) tCT 
±&AX±K5EfT<**i&x:/U y MESh5>-tf^^3 
>tt/uy>j 7v# o e#tcT§{i$n, coi^Tfi 

MXttl**!l5e[5]»3 1 4&±tiLb7>-*fi?i/a >A 7 7 
7312 lw»Jffl£ftT^*7- H l/XSKUiLT+tf'> 
ifWW@»3 2 2 fit, v'a.ftJfBig 

K3 2 2 H :07Hl/^^>T7^«L, 
JIM >f y ^XtaS*t 7 *>a R AM4 0 4 \Z$-7L 

X y *ty>aRAM4 0 4TU, y> J.ft9»El» 

3 2 2l:iot}RgStifcyn7?i:»LT, »#i»5 

CLT+ty^RAM4 0 4 KttttSftfc**^-* 
»^T*t7yaRAM4 0 4^Sfl^«5 10£ 

[0291] noey-ett, /u^»j7v#on TteA 

U>y> ? ^^^^zL#otr#^^tri:*t^ ±fi;u#i 

[0 2 9 2] (7.4) ^^HffiaB3 2 4tt, fit-^iR 5 1 / 

5) T'Tffi/U h 5 >if ? y a >/t y 7 7 3 2 6 
Sft&TffiAX h7>if?y3 >fl)tail:S^S, :/ 

-^^it wtti&^ftaw2<oii-rnsaffl-rs* 

fi/UX?-yjB^H I TMTTffi/Uh7>f?>' 
3>*Readft©T, *X^— httS tSwESft*. 
[0 2 9 3] *yH«fE»3 2 4tt, Tfi/Uh 

^>1fi7i>3 >Ay7 7 3 1 2*>6Tte/ , CXfZ»fTUfc 
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R e a d h 7 >if ^ y 3 >©7 H 1/7 S», C07KI/ 
X^SfTfE^X^- H<h^^^^< K[hISS3 2 OKA^T 
^^7<HHliS3 2 0H C07Kl/XW>ry 
^XgR£:$^RAM4 0 2 K A^ LTft^^fT^ ^ 

SXt- h$^^RAM4 0 2 KA2) LTSK^D y 

[0294] (8) WE (2) f:i*5tt£X7 P U y b<Dfe 

xyu 0)5^±ffi/u# ofcssff^tifcx^u y 

h^>if^->3 Xcf^ffl-r^^-^^, CPU+tyy 
aOKS7'D7^l:S^o dot*, /uy 

Uyy^O^eoxx-yffi^H I Tt:i:0CPU# 0 
<8£ttffi£X* — :/ttSttH I TiSO, CKBISS. C 
PU# 0 liSR^D y^^f - h*ME S I yp 

[0 2 9 5] (9) WE (3) 

<Xtf^~>3 >c7)MStC^^Titt^-r^o dco (9) - 
(11) Offlati, ^TLfcWE (4) - (8) Offla 

[0 2 9 6] WEX^v^(3.4) KTfBfT<*n& I n v 
a I i d a t e SSftSt3fc±fi[/U# Oi^CPU 
tt, iaM I n v a 1 idate *y £ 

dco^J-ea, I n v a 1 idate teT K UXB 

K*rr*t>o-e*9, cpu#ni7Fi/xBof-^ 

$Xr-hMt^T^5. L&*^T, CPU#1 
tt. Invalidate \Ztt-fZ>fc&£ It, ±&A* 
X#0l:^LTHITM&ffiAL, 7HI/XB07D7 
^£>X^- KM(^)T-^*±fi/U# 0 tZffi^f -5. 
IT, CPU#0tt, +t7'>a^3gyD7^^Xf 
— h€rM**S I tl^M-T^o 
[0 2 9 7] (10) /U7U7y#0it Inval 
idate f:MLTC PU# 1 rt> bS^BI^tlfc^- 

Xtf^ y 3 >A7 77 3 3 6©rt$*Ilit$. TUt> 
Xh^y 3 >A7 77 3 3 6l:lt tT'CXf 7^ 
(3.2) T*tyyaRAM4 0 4l:»lttSftT^fc7K 
I/XBO^-^^ilifiLT^^^, CC0^-^tr*fb 
T. C PU# 1 ^6»tSRSftt*ft7 KUXBOfifr 

[0 2 9 8] (11) (ll.l)/U7 r, J7y#0ft fffg 
Xf7y(3.3) KTa639*±ttAX#OtafrLfcI n 
v a 1 idate €rfi#« 5 0 4 £rfrLTS£ 9 C 
OInval idate €rgWRo&T&AX*l5&sIft 
3 14H ±&h^>1f y*>-3 >/t-;77 3 1 2 
£*lT^£Wr i t e B a c kB50«|£»j|t (WEX 
f7^(3.3) #JH) ^rgE^aU, CltltCSeoTWr i t 
e B a c kjg^m^££j5)c-f 
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[0 2 9 9] dO»f^«TJ4. Xfy^(3.3) CTWr 

1 t e B a c k rt*#S£*J££ftT^£<£>T% Tfi/U 
ffi^lfiJ^[nlSS3 1 4(4, 7 KUXB^-^tf^Itf 
tz®<DW r i t e B a c k <Dfgfr£*f 

• ffi^EBS 3 3 0 irffi^f^o 
[0 3 0 0] (11.2>Cft*gtt«o&TffiAXh9>1f 
*5/g • «J#@tt3 3 Ott, 7KL/XBl;o^T 

cOWr i t e B a c k b 7 >*fi? is a -5- 
IT, COWr i teBackH TfiAX7-KH/ 
-^g >[Hl?S3 2 8tCck0T{S:/N + XC7)^ffl«^f#"e^ 

[0 3 0 1] <11.3)*fc, TffiAXtB**IS0»3 1 4 
*WWr i t e B a c kJg^te* 7'>i«iS@K 
3 2 2 KfcA^jSft*. CCO^^^tj-^^^r ^f>3.$ij 
«[e]&&3 2 2te, xW'>3>A'777 3 3 6^b7H 

2 2 ^SSbTTfi/UCffl^^n^o 

[0 3 0 2] ZKD^olZLX. rfZ>Z?V yz?# 0&*><D 
Wr i t eBa c k(:<fcoT, T HUXB^f-^^^ 

[0303] ^mwM2. &>±mwi, tzmmmm nt, 

LT— 9WyXfA±l:MT#i)C P U(£>ft£^« J $>-r 
[0 3 0 4] ic^t, — oopg/gAx^x^i^tcig 

«Wtt&CPU<&fttt, fOcfci^IWMJ^^ 
[0 3 0 5] -ratoft, BWKItfkO/tXh^^^^ 

*SftTHfc. 
[0 3 0 6] 
[ft 1] 

xy'J7 h I D = CPU_I D 4* h^>-tf^->3 > I D 

IDH &CPUMtC^5^Th7>if^V3>ri:;- — 
jRWKSgft&ft*. C<0«fc3&X:/y h I D«r#ft 

[0 3 0 7] tC^, COiiftX^JyUDt 
tt. v^-rA±«Z»tt»irSEa:CPUOfl»3&«CPU_I 
DOty h*i:«koT«IESnTl.S 3. CP 
U_IDl:2 h7^J9STbftT^£it£r^ ^X 
?Alz»tt?rjBSi:CPU^)fflfttt4ffl*rHS*ns. d 

n**cpu»«flftc»r-5iiaw«i:»(«T*s. 



[0 3 0 8] S£oT, fS*fi*teia>r£:< vX^A^pg 

*tt tc £ 0 is X t- A JCfttt^rtBa: C P U ©«* **IH 5 ft 
[0 3 0 9] Mft«fi2li, d©±5&»iwa«« 

[0310] **jfi»ii-ctt, ±mmmmrjLM&&®& 

T, yU7vIDi:W) T#Ln7.±rQOb7 
>*f9i/s >oxyj y N I D£*oj;5t;:;£g-f £o 

[0 3 11] 

[ft 2] TtfiCAXXT^U 7 b I D = yj y v ID + CP 
U_ ID+h7 ya>ID 

±^^7>lf^y3>£?)XyU7 h I D<DMfiMZm 9 fc 

[0312] <r dT\ cpu, /uyu y I /ou 

X7'J-yy, *-f >**U. XCXl/OS«39*ttttSft 
Tt^^, -tftSS-X— vx> blZ I D^-^x.^>«-&tC 

»JLffiAx k r> c P u&WU y u *y L 

T±fl[/tXrt*w*3^i-C— I DSr^AS. CCOJ:^ 

tt, ±tt/Ul:^HTO I DiTffiAXKtUiTO I D 
O2ia<0ID^A6ft$, Lf:^oT, m 9 H^t" 
Ttt/tXX^U y h I DlC*5ttS^U 7V I Dtt. AX 
yj yi^(0 2^O I D<D7%T&^XiZZ0^T<D I D€ 

[0 3 13] ZOttlZ&^T. ±ffi/UOh7>1f? 
S^3 >C*fT5XyU y MDH *0>±&/tX£58fr 
LfcCPUOIDi, *<0CPUK;feW--5MSKh^>1f 
^'>3>OI D?^ 6 ft -5 o tit. ±&AX • h 

^>1fi7f>3 >SX^U ^ hLTTftA'Xt:: h5>ifi7 
S/3>**ffb&«^ -ecOTftAX • h7>if^yg 
>CH 7C^)±i4/U • b7>*f{7zsa >C0CPU__I 
Dar/h5>1f^->3 > I Dfc£K*:/'J y h^ffofc 
/Uyj 7V«)Tfl!/tXl:»t5^U vV I D^SD^fc 
feOSTttAXXyj y h I D t C<D£o 
ftTft/WX^U *y h I DCiftll #y>J yy*5T 
tt/tx^«ff Sftfc K 5>1f ^ ->3 >*— *W»c«rS-T 

[0 3 14] Tfi/UXyj7 h I DO*J0ft»tt/tX 
/UXyj *y b I D<OSJ0ftfr*tt, TfiAX h7>tf4? 
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->a • «^FtHlSS3 3 0T?Tt3*l& o 

[0 3 15] C^ii&xyUry h I D«0Wt*SC*C 

<o»*«*tcti:J;oTCPU©fat«*tct*« 

[0 3 16] *tt»ti2<DTffiMXX 
-y h I D»J0aT*SCC0g«« 1 C^TI^T 

[0 3 17] 0 1 0 te v Z<D^M&1 1 CO^xCHct^xy 

TSfcSC ±{£/\*xxyj *y h I Dl:#l:yj *y v I 

3>ID<hTS e tLT. CCDT&A'X • h^>1f^-> 
3 >IDi:yj7yID^ftM§^i:(: e fc^ Tffi/t 
XX^'J *y h I D(Dt'7 hSc^±{S/tXX7 P 'J yMD 

I DT^T&MXK&tt* h ^>1f ^ *>a > I D££jflc 
"TSIR^tt, .ICDT&AX • h7>+f^'>3>ID^X 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE GUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

BLURRED OR DLLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OREXHIBIT(S) SUBMITTED ARE POOR QUALITY 
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IMAGES ARE BEST AVAILABLE COPY, 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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